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SYLIASUS 


The  following  report  Is  directed  primarily  to  two  groups 
of  people  with  an  Interest  In  the  Casenovla  Creek  flood  plain 
study  area.  First,  it  is  Witten  to  provide  planners  and 
local  governments  with  technical  Information  on  the  magnitude 
and  frequency  of  possible  future  flooding  along  Cazenovla 
Creek.  With  this  information  these  planners  and  officials 
have  a  basis  for  effective  and  workable  legislation  for  the 
control  of  land  use  within  the  flood  plain. 

The  second  group  to  whom  the  report  is  directed  consists 
of  the  residents  within  the  study  area  -  particularly  present 
and  prospective  property  owners  in  and  adjacent  to  the  flood 
plain  of  Cazenovia  Creek.  In  order  for  flood  plain  regulations 
to  receive  the  necessary  public  support,  it  is  important  that 
residents  know  the  past  history  of  flooding,  the  purposes  and 
benefits  of  flood  plain  regulation  and  the  ways  that  these 
regulations  can  be  coordinated  with  an  overall  plan  of  develop¬ 
ment  for  the  area.  Often  through  Ignorance  of  the  flood  problem 
or  a  disregard  of  the  flood  potential,  expensive  development 
is  allowed  to  occur  in  flood  plain  areas.  Federal  funds  for 
flood  control  projects  are  authorized  only  t^hen  there  are 
sufficient  damages  from  past  floods  to  economically  justify 
the  cost  of  the  project.  This  means  that  development  in  a 
flood  plain  area  may  suffer  considerable  damage  before  pro¬ 
tection  can  be  justified.  In  the  meantime  the  value  of  the 
original  development  is  considerably  reduced. 

Regulation  of  flood  plain  development  is  a  relatively 
nexi7  approach  to  the  problem  of  preventing  flood  damages.  It 
consists  of  first  making  the  local  residents  aware  of  the 
magnitude  and  frequency  of  possible  flooding.  Some  of  the 
flood  plain  areas  of  Cazenovla  Creek  are  already  developed, 
however,  damages  can  be  prevented  from  increasing  by  regulating 
the  location  and  type  of  future  development.  This  report  is 
designed  to  provide  the  general  public  with  information  con¬ 
cerning  the  flood  potential  and  the  local  governments  with 
data  to  form  a  basis  for  regulatory  legislation. 

Cazenovia  Creek  has  a  history  of  a  number  of  floods  which 
inundated  a  substantial  area.  Since  there  is  every  indication 
that  the  potential  flood  threat  will  Increase,  the  only  way  to 
prevent  an  increase  in  damages  is  to  prevent  an  increase  in 
development  in  the  flooded  area.  It  must  be  understood  that 
flood  plain  regulation  will  have  little  effect  on  existing 
damages  but  is  designed  primarily  to  prevent  damages  that 
would  otherwise  occur  to  future  development.  Nor  does  regu¬ 
lation  preclude  all  development  in  the  flood  plain  but  rather 
recommends  its  use  for  recreation  areas,  parking  lots,  wild 
life  refuges,  and  other  low  damage  developments. 


legardlcss  of  the  location  of  tbe  flood  plain  or  the 
overall  plan  of  development  for  the  area,  the  available  methods 
of  controlling  future  flood  plain  use  and  of  flood  proofing 
existing  developments  arc  generally  the  same.  Therefore  in¬ 
formation  is  compiled  on  methods  of  flood  plain  use  and  flood 
proofing  in  an  attachment  which  accompanies  the  main  report. 

In  order  to  readily  distinguish  the  attachment  from  the  main 
report,  the  attachment  is  printed  on  green  paper. 
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1.  i?rrioDUCTion 

Tbe  Flood  Plnin  Informrt i on  Icport  on  Cnzcnovia  Cr.:el<, 

Yew  York,  hns  boon  propored  ft  tka  request  of  the  Erie  County 
Department  of  Public  lories.  In  '"ew  '  orl  >tntc  the  'later 
lesources  Commission  is  responsible  for  providing  policy 
decisions  concerning  flood  plain  study  applications  and  the 
Department  of  Public  '-.'orks  is  responsible  for  coordination  of 
the  report  preparation  after  the  initiating  policy  decision 
has  been  made.  3y  letter  dated  17  '’ovember  19G1  the  Pew  York 
State  Department  of  Public  ''orks  requested  the  Corns  of 
Engineers  to  consider  the  application  for  the  Cazenovir 
Creek  study,  "^he  study  covers  approximately  6  miles  of 
Cazenovia  Creek  from  Cazenovia  Street  in  the  city  of  Buffalo 
to  bill  load  in  the  town  of  'Jest  Seneca,  Erie  County,  'ew  ^ork, 

7,  The  report  has  been  prepared  in  two  parts  -  the  main 
report  and  the  technical  appendix.  The  main  report  contains 
all  the  available  pertinent  information  on  the  extent  and 
frequency  of  flooding  and  wr.s  prepared  for  the  information 
and  use  of  the  general  public,  local  government  officials, 
planning  commissions,  zoning  boards,  planners,  and  developers. 
The  technical  appendix  contains  engineering  details  and 
technical  data  used  in  the  preparation  of  thr;  main  report 
which  may  be  of  value  to  engineers  and  designers.  The  technical 
appendix  was  prepared  in  a  limited  number  of  copies  ond  is  not 
included  with,  each  cony  of  the  main  rjport.  Copies  of  the 
appendix  are  available  for  reference  at  several  locations  with¬ 
in  the  study  area  as  indicated  in  paragraph  3, 

3.  ■UT"OTI''.'TIOY 


'uthority  to  prepare  this  flood  plain  information  report  was 
granted  to  the  Buffalo  District,  Corps  of  Engineers,  by  the 
Office,  Chief  of  Engineers,  under  the  provisions  '^f  .Section  206, 
Public  Law  36-6^5  (Flood  Control  .  ct  of  1969),  a.s  amended. 

The  formal  request  for  study  was  made  by  the  Erie  County  Deputy 
Commissioner  of  Public  Works  through  the  '’ork  State  Depart¬ 
ment  of  Public  Works.  Copies  of  pertinent  correspondence  and 
the  text  of  Section  206  are  included  in  the  appendix.  The 
report  has  been  reviewed  and  approved  for  release  by  the 
'''aw  York  State  Department  of  Public  Works  and  the  Office, 

Chief  of  Engineers,  Departm<-!nt  of  the  'rmy. 
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4. 


rU'JM/Z  OF  T''  ■  ST'J’n’ 


It  is  tl'O  intention  of  this  stuciy  to  provide  useful  -"’nd 
sp-'^cific  information  on  pest  flood  occurrences  rs  well  ns  to 
provide  n  guide  to  the  extent  end  frequency  of  future  floods. 

'•'ith  tl'is  informetlon.  State  and  locrl  agencies  may  t’orlf 
tovjard  t^L-  achievement  of  the  following  obiectlvcs: 

a.  To  reduce  future  flood  damage  through  regulation  of 
tt-c  use  of  the  flood  plain; 

b.  To  preserve  adequate  floodvjay  and  channel  clearances; 

c.  To  publicise  Information  for  the  guidance  of  private 
citizens  and  development  interests  on  the  use  and  hazards  of 
using  the  flood  plain; 

d.  To  reduce  future  expenditures  for  projects  to  protect 
developments  v’hic’"'.  In  the  cbscnce  of  this  inform-’tlon,  would 
have  taken  place;  and 

e.  To  allow  maximum  use  of  the  flood  plain  to  tak;  place 
through  zoning  and  other  regulation,  v.’ithout  detriment  to  the 
aforenentionod  objectives. 

5.  "COPT  OF  T-'T  3TU0V 

This  flood  plain  information  study  covers  the  inundated 
areas  along  Cazenovia  Creek  from  Cazenovia  Street  in  the  city 
of  Buffalo  to  Mill  Toad  In  the  town  of  '''est  Seneca.  The  flood 
plain  area  includes  portions  of  the  city  of  Buff'-lo  and 
the  town  of  'Jest  Seneca  in  Erie  County.  The  study  are" 
is  indicated  on  plate  1  which  Is  a  basin  map  of  C"zenovia 
Creek.  The  study  is  Intcnted  to  determine  the  extent  and 
frequency  of  past  flooding  in  the  area  and  to  provide  an 
estimate  of  similar  data  for  possible  future  occurrences. 

6.  i'evTspaper  accounts,  stream  flow  records  and  interviev’s 
with  local  residents  indicate  that  serious  flooding  occurred 
within  the  study  area  in  June  1937,  February  1^39,  March  l'^42, 

.■'arch  1955,  March  1956,  January  195P  and  January  1963.  Other 
floods  have  occurred  previous  to  1937  but  no  definite  damage  values 
could  be  established  because  of  the  lack  of  development 

and  records  in  the  area,  at  that  time.  Secausc  of  its  relative 
magnitude  and  its  recent  occurrence,  the  most  detailed  inf  o'-a.nt  i  on 
is  available  for  the  flood  of  January  195*^.  This  flood  is 
used  for  reference  for  the  information  in  this  report.  The 
flooded  area  from  the  January  1959  flood  is  shown  on  plates 
2  and  3,  and  the  profile  is  given  on  plate  4.  To  provide  can 
indication  of  the  flooded  area  th,"t  Xc’ould  result  from  a  rel¬ 
atively  rare  flood  occurrence,  th :  approximate  outline  of  the 
100-year  flood  is  also  s!io”n  on  pl.-tos  2  .and  3. 
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7.  US’!  cr  T"li  ’EPORT 


The  Inforntrtlon  rnd  suggestions  contained  in  this  study 
are  presented  for  the  information  of  the  gcnerel  public  of 
the  area  and  the  consideration  end  use  by  the  ^'cw  York  State 
'iater  Resources  Commission,  the  several  area  Planning  Commissions 
and  various  other  local  government  agencies.  The  flooded  out¬ 
lines,  profiles  and  estimated  flood  frequencies  can  be  used 
to  determine  the  relative  risk  of  flooding  for  various  areas 
within  the  existing  flood  plain.  With  this  information, 
future  development,  either  on  an  individual  lot  or  tract 
basis,  may  be  planned  with  due  regard  for  possible  flooding. 

When  flood  plain  regulations  are  drawn  up  by  local  agencies, 
they  can  be  based  on  the  general  guide  lines  set  forth  in  this 
report  which  recognize  the  need  to  permit  optimum  usage  of  an 
area  without  increasing  potential  flood  damage.  The  flood  out¬ 
lines  and  profiles  contained  with  this  report  provide  a  definite 
base  to  which  these  regulations  can  be  related. 

G.  This  study  is  not  intended  to  :xtend  any  Federal  authority 
over  zoning  or  other  regulatory  methods,  nor  does  it  commit 
the  Federal  government  to  investigating,  nlanning,  designing, 
constructing,  operating  or  maintaining  any  facilities  discussed 
or  imply  any  attempt  to  undertake  such  activity  if  not  author¬ 
ized  by  Congress,  It  is  the  responsibility  of  the  State  and 
local  agencies  to  disseminate  the  information  in  this  report 
to  local  interests  or  Individuals  wl.o  have  use  for  such  infor¬ 
mation.  The  rtate  coordinating  agency  for  the  distribution 
of  this  study  is: 

The  New  York  State  Water  Resources  Commission 

Conservation  Department 
Ibany,  Yew  York  1222f 

Copies  of  the  main  report  or  main  report  with  technical 
appendix  may  be  obtained  by  contacting  the  following  local 
address: 


State  of  Yew  York  Conservation  Department 
Division  of  Water  Resources 
418A  Seneca  -treet 
West  Seneca,  Mev;  York 

/.  limited  number  of  copies  V7ill  also  be  available  for  reference 
at  the  follov’ing  locations: 

a.  Eric  County  Department  of  Planning 
255  Ellicott  Street,  2nd  floor 
Buffalo,  Dew  York 

b.  City  of  Buffalo  Division  of  Planning 
202  City  '’all 

Buffalo,  Dew  York  1U2'^2 
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c.  '.'cEt  Scncc,'  Town  ’  ■’.I 
4f-'’0  '^'^'ncc.'’  itrcet 
’/ost  Sonoca,  ^'cw  Yor!;  14224 

Icfcrcncc  copies  of  the  tcchn’C''l  rinpenrJi?<  will  nlso  bo 
ovoiloblo  for  tbo  use  of  tl'c  p.oncr-'l  public  nt  the  above 
locations. 

9.  CK''0','LEDGMENTS 

Considerable  inforrnation  t.'as  obtained  from  among  the  data 
dcvoloncd  for  the  Review  of  Reports  for  Flood  Control  and 
‘Hied  Purposes  on  C-'yuge,  Tuffelo,  and  Cazenovin  Creeks,  pre¬ 
sently  being  comnleted.  This  report  is  also  being  prepared  by 
the  Cuffalo  District,  Corps  of  Engineers,  and  will  contain 
much  of  the  'oasic  data  necessary  for  this  study.  The  cooperation 
and  assistance  given  by  the  following  agencies,  and  numerous 
individuals,  in  the  accumulation  of  the  information  used  in 
this  report  is  greatly  appreciated.  .  listing  of  credits 
for  photographs  follows  the  text  of  the  report. 

Town  of  lest  Seneca 
City  of  Buffalo 

Eric  County  Department  of  Public  Works 
'ew  York  State  Department  of  Public  Worics 
Erie  County  Department  of  ""lanning 
City  of  Cuffalo  Division  of  Planning 
U.  S.  Weather  Bureau 
U.  S.  Geological  Survey 

Mevj  '>  ork  State  'J.ter  Resources  Commission 
Krehbiel-lluffcut-  !alters-Guay  -•  Town  of  West  Seneca 
Consultants 

10.  COFTIFUIEG  '  SSIST-■.^:CE  OF  CCRPS  OF  EFGIDE'S'lS 

The  technical  assistance  of  the  Corps  of  Engineers  will 
be  available  to  State  and  local  agencies  to  interpret  and 
explain  the  information  contained  in  this  report,  particularly 
as  to  its  use  in  developing  effective  flood  plain  regulations, 
/'ftcr  local  authorities  have  selected  the  flood  magnitude 
or  frequency  to  be  used  as  the  b^sis  for  regulation,  the 
Corps  of  Engineers  can  assist  in  the  selection  of  flocdway 
limits  by  providing  information  on  tie  effects  of  various 
vTidths  of  floodxvay  on  the  profile  of  the  selected  flood.  The 
Corps  of  Engineers  will  also  furnish  technical  assistance  in 
developing  specific  data  requirec'  in  particular  areas  to 
carry  out  an  effective  regulatory  control  program.  Requests 
for  specific  data  should  first  be  coordinated  through  the  ’ev; 

York  State  'htcr  Resources  Commisrion.  s  further  information 
is  available  concerning  ralnfa.il,  runoff,  and  flood  frequencies, 
the  Corps  of  Engineers  can  publish,  addenda  concerning  any  of 
the  information  th.at  differs  subst. anti  ally  from  the  data  pre¬ 
sented  in  tliis  report,  IRajor  revisions  should  he  specifically 
requested  by  the  coord  ina.ting  agency. 
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DE-iCTini.i.'  OF  p-iL  ; 

11.  GEMFl'L  DEGCRIPTICr  OF  T'’E  STUDY 

Th«  Cazenovia  Craek  flood  plain  study  area  lies  within 
Erie  County,  New  York.  The  lower  0.7  miles  of  the  study  rree 
are  within  the  city  of  Buffalo,  and  the  remaining  5.4  miles 
are  within  the  town  of  West  Seneca. 

12.  GE^!ET/.L  DESClIPTIOr-'  OF  TUE  'T^TEF.S’IED 

Cazenovia  Creek,  which  is  s’ own  on  plate  1,  is  located 
entirely  within  Erie  County.  The  creek  including  its  ..'eat 
Branch  flows  through  the  towns  of  ardinia.  Concord,  'Holland, 
Colden,  Wales,  Aurora,  ’Ina.,  and  '.’est  Sence?  and  the  city  of 
Buffalo.  C-'zenovi^  Creek  has  the  second  largest  drainage  area 
of  the  tributaries  w!  ich  form  the  watershed  of  the  Buffalo 
’liver.  The  two  other  major  tributaries  of  the  Buffalo  P.iver 
are  Buffalo  Creek  and  Cayuga  Creek.  Cazenovia  Creek  Is  formed 
by  its  East  and  '..'est  Branches  which  rise  near  the  southern 
portion  of  Erie  County.  The  branches  flow  northerly  about 
five  miles  apart,  and  join  vjest  of  East  urora.  The  creek 
then  floxi?s  generally  northwesterly  joining  the  Buffalo  liver 
about  six  miles  above  its  mouth.  The  total  drainage  area,  is 
138  square  miles.  In  the  38-mi le  length  from  its  source  to 
Buffalo  Creek,  From  its  mouth  to  the  confluence  of  its  East 
and  West  Branches  the  Cazenovia  Creek  basin  has  the  shape  of 
a  triangle  x^ith  the  apex  at  its  mouth  and  its  base  3  miles 
wide  at  the  confluence.  From  the  confluence  to  its  source 
the  Cazenovia  Creek  basin  is  rectangular,  approximately  C 
miles  in  width  and  12  miles  in  length.  The  flood  plain  is 
relatively  narrovj  and  fairly  well  defined.  Through  the  study 
area  Cazenovia  Creek  has  a  relatively  steep  average  slope  of 
12  feet  per  mile.  Rock  is  exposed  in  portions  of  the  channel 
bottom  and  at  several  of  the  bridges, 

13.  L/.?:D  use  WITl'IM  T'’E  FLOOD  PLAI" 

The  flood  plain  x/ithin  the  city  of  Buffalo  shown  on  plate 
2,  is  completely  utilized,  including  residential  areas,  a  park, 
and  a  golf  course.  The  park  and  golf  course  arc  excellent 
examples  of  good  flood  plain  planning.  The  urbanized  areas 
within  the  city  wi'ich  are  occasionally  affected  by  floods  ar^^ 
principally  residential  with  about  440  homes,  20  commercial 
units,  and  6  public  establishments  vjhich  have  been  subject  to 
damages  in  the  past.  '/Ithin  the  limits  of  the  study  area  in 
the  town  of  ^'est  Deneca,  shov7n  on  pl'  tes  2  and  3,  there  are 
several  residential  subdivisions  that  have  been  affected  by 
floods  in  the  past.  These  areas  are  primarily  residential 
v;it'’  m  homes,  2  commercial  units,  and  7  public  establishments 
having  been  affected  by  floods. 
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lA.  Pi^CS'^ETTIVS  r.E^’ELCF  "  "f  "rECTI.'C  T’lE  FLn,'n  PL  l” 

T>c  C.Tzenovlp  Crock  wotcrrl^ec'  outside  the  city  of  ■^uffolo 
is  not  fully  developed  end  the  incr;-sing  pressure  of  dev  lop* 
ment  movlnfi  outwr.rd  from  the  metropoliten  nren  will  undoubtedly 
hove  r  noticceblc  effect.  There  I*?v  >  been,  in  the  pest  few 
years,  ">  residential  subdivision  rn^  slopping  plaza  constructed 
within  the  flood  plain.  Tb-j  entire  area  in  undergoing  a  def¬ 
inite  increase  in  individual  unit  development.  The  population 
of  the  town  of  Vest  Seneca  ''."s  more  than  tripled  since  1930 
and  nearly  doubled  bet*x:on  1950  and  1960.  Population  in  1060 
was  approMlmrtcly  33,000  In  ‘)est  eneca.  West  Seneca  I’cs 
alvnays  been  •'mong  the  more  dev-iop-d  towns  because  of  its 
close  proximity  to  the  city  of  Buff.lo.  The  .'urora  Expressway 
combined  with  the  availability  of  water,  sewer  and  gas  throupli- 
out  the  length  of  Cazenovia  Creek  will  give  impetus  to  bofn 
residential  and  industrial  grovTth  and  enhance  the  possibility 
of  developing  existing  vacant  land. 

15.  As  development  occurs  there  are  certain  factors  whlc!: 
affect  flood  flows  end  stages  in  the  flood  plain  area.  In¬ 
creased  development  and  populction  result  in  increased  and 
faster  runoff  from  roofs,  parking  lots,  roadside  ditches,  and 
storm  sewers,  iload  bridges  and  crcekslde  fills  cm,  unless 
regulated,  cause  restrictions  under  conditions  .  high,  flovj. 

If  there  Is  no  compensating  improvement  in  t*- .  carrying  cap¬ 
acity  of  the  natural  channel,  an  increase  in  development  can 
result  only  in  increased  discharges  and  flood  elevations  in 
the  flood  plain  area.  Since  the  flood  plain  in  'test  Seneca 
is  not  fully  developed,  the  purpose  of  this  report  Is  to 
identify  the  flood  plain  "■nd  the  frequency  of  flood  stages 

so  that  future  development  c.~.n  make  the  most  effective  use 
of  the  area  without  increasing  present  d-'m.-ges. 

16.  FLOOD  vv,^^'I::G  amd  fotec.  :ti:’G  se-’A'ices 

At  present  there  is  no  specific  flood  warning  or  fore¬ 
casting  service  for  the  Cazenovia  Creek  basin.  The  area, 
however,  is  well  within  the  effective  range  of  the  .teather 
Surveillance  Dadar  operating  continuously  at  the  U.  3.  ’leather 
Bureau,  Buffalo  ' Irport  Station.  This  equipment  provides  for 
the  early  detection  and  plotting  of  heavy  precipitation  and 
mak'JS  possible  immediate  radio  and  television  broadcasts  of 
information  concerning  the  predicted  path,  and  amount  of  rain¬ 
fall  from  the  storm.  The  U.  S.  '.teatlicr  Bureau  ha.s  established 
flood  forecasting  systems  for  many  of  the  larger  river  basins. 
Accurate  forecasting  of  the  timing  and  stages  of  flood  peaks 
Is  difficult  on  a  drainage  area  as  small  as  Cazenovia  Crock, 
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17,  /.t  nr  there  is  no  definite  nlnn  for  flood  fiphtinn 

or  evrcuntion  in  f'c  ^Tzcnovio  Creel  besln.  '.owever  the  City 
of  Lluffalo  Iocs  nttompt  to  bre/ !;  up  ice  joms  that  form  in  the 
vicinity  of  Cazenovin  troot,  in  hon.s  of  lessening  the  possib¬ 
ility  of  r^rge  ire  irms  in  the  spring.  In  the  past  blasting 
and  ’'ot  vjoter  have  been  used,  ;'incc  19h?  the  City  has  used 
amphibious  vehicles  which  are  periodically  run  through  the 
channel  to  keep  it  open.  The  vehicles  arc  shown  in  op^'ration 
in  e;’hibit  1,  The  U.  o.  Coast  Guard  has  occasionally  been 
requested  by  the  Corps  of  En-ineers  to  break  up  ice  jams  that 
form  in  tlw  buffalo  biver,  tl.us  o^'eviding  an  avenue  of  escape 
for  ice  from  Cazenovia  Creel.  Coorc' inat  ion  with  other  up¬ 
stream  co'tmunities  such  as  r.bencz.r.  Cast  /.urora,  booth  ''ales, 
and  'ollnnd  would  provide  an  indication  of  the  timing  and 
relative’  severity  of  a  flooding  situation.  lefarence  noints 
and  staff  gages  could  be  loc'tcd  nt  one  or  more  of  these 
locations.  .  water  stage  recording  gage  is  already  established 
at  'b.'nazir,  Ithough  the  anticip  ted  flood  may  be  of  moderate 
proportions,  such  forewarning  permits  public  utilities,  highway 
departments,  and  property  owners  to  set  up  warnings  and  detours 
and  to  reduce  flood  damage  as  much  ;s  oossibl-.  Gtaff  gages 
that  could  be  uaed  for  this  purpose  '-.avc  been  established  by 
the  Erie  Countv  Oepartment  of  hublic  dorks  at  Cazenovia  "treet 
and  Crc'’ard  i  rrl.  'load. 

18.  M.'TtJlr:  .  'T)  E'’Tc:’T  OF  FLOOD  PRCCLC.o 

The  greatest  flood  of  historical  record  occurred  in  June 
IDJ?,  and  other  damaging  discharges  occurred  in  1915,  Februtary  199 
h'arch  1942,  *irrch  1955,  Ilarch  195',  January  1959  and  January  1962. 
Most  of  the  xiclntcr  and  spring  floods  have  been  complicated  by 
Ice  jams  so  that  resulting  flood  stages  .are  higher  than  tliey 
would  normally  be  from  discharges  alone.  '  condensation  of 
available  Information  on  th^  most  notable  floods  is  given  in 
the  following  paragraphs.  This  information  is  given  as  an 
example  of  tie  tvp  :  and  extent  of  fl  od  prchloms  ’’hich  have 
already  occurred  and  an  Indication  nf  possible  future  flood 
problems,  ilcc-'use  of  the  effects  of  ice  jams  along  the  crec!-, 
maximum  damages  did  not  occur  from  the  same  flood  throughout 
the  study  area.  Damages  from  •'  recurrence  of  these  floods 
are  tabulated  in  table  I,  following  the  descr ipt ions. 

n ,  Jun..  1937 


This  flood  is  generally  considered  to  be  the  maxirniim 
of  record  cand  is  the  only  one  of  th..  more  notable  floods  to 
occur  during  the  summer  months.  I'e.avy  rainfall  was  recorded 
throughout  the  'Jestern  New  York  area  on  17  June  and  again 
during  20-21  June,  The  rainfall  of  iO-?!  June  was  centered 
In  the  eastern  suburbs  of  Buffa.lo  and  fell  on  wet  ground  in  a 
period  of  u  hours.  The  mvaxlmum  rainfalls  recorded  for  this 
period  wore  3.00  inches  at  the  buffalo  '.irport,  2.06  inches 
at  the  downtown  Buffalo  Station  and  'pproximatcly  1.50  inches 
at  Louth  'Jalcs,  Th.c  few  highwatcr  marks  obtained  indicate 
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Photo  No.  1.  City  of  Buffalo  amphibious  vehicles  breaking  up 
ice  jams  downstream  of  Cazenovia  Street  during  the  spring  of 


1964. 
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EXHIBIT  1 


th?t  the  Jun^  1^37  storm  caused  the  highest  water  levels  along 
the  creek  for  open  channel  conditions.  Damages  were  estimated 
at  the  time  of  the  flood  to  be  approximately  $10,600  along 
Cazenovla  Creek.  These  were  primarily  agricultural  damages 
and  were  largely  due  to  erosion.  There  was  little  development 
in  the  flood  plain  at  the  time  of  the  1937  flood. 

b.  March  1955 


On  1  ’'larch  1955,  flash  floods  occurred  when  heavy 
rain  and  f^undershowers  fell  on  frozen  ground  during  a  six- 
hour  period.  'verage  precipitation  over  the  Cazenovla  Creek 
drainage  area  was  ?.4  inches.  lunoff  from  this  storm  pro¬ 
duced  the  largest  discharge  of  record  at  the  Cbenezer  gage. 
Examples  of  flooding  from  this  flood  are  shown  in  exhibits 
2  and  3, 


c.  March  1956 


Precipitation  occurred  over  v;estcrn  '"ew  York  State  on 

5  March  from  a  low  pressure  system  ov^r  the  area  and  then  on 

6  March  heavy  rainfall  occurred  during  thunderstorm  activity. 
This  precipitation  was  augmented  by  melting  snow  and  runoff 
was  Intensified  by  frozen  ground.  Frecipitation  averaged 
2.1  inches  over  the  Cazenovia  Creek  basin  end  produced  nearly 
the  same  discharge  at  Ebenezer  as  the  March  1955  flood, 

d.  January  1959 


On  21  January  1959,  a  major  storm  system  from  the 
south  central  states  brought  heavy  rainfall  over  Western 
Mew  York,  The  precipitation  was  augmented  by  snowmelt 
from  a  heavy  snow  cover  and  the  runoff  was  increased  by 
frozen  ground.  Flood  conditions  were  further  aggravated 
when  the  thick  ice  cover  on  the  stream  broke  up  during  the 
rising  water  and  caused  numerous  ice  jams.  ' Ithough  the 
1959  discharge  was  less,  ice  jams  at  some  locations  created 
flood  levels  higher  than  those  of  1955  or  1956.  Damage  from 
the  1959  flood  in  the  city  of  Buffalo,  including  440  residential, 
20  commercial,  and  6  public  units  was  $373, ROO.  This  damage 
resulted  from  an  ice  jam  upstream  of  Cazenovia  Street  which 
caused  flood  waters  and  Ice  cakes  to  flow  over  the  street 
south  of  the  creek,  inundating  35  acres  of  a  residential 
area.  Damages  from  a  recurrence  of  the  1959  flood  in  the  town 
of  West  Seneca  would  be  $P5,900  which  includes  130  residential, 

2  commercial,  and  7  public  units.  The  profile  of  the  January 
1959  flood  is  shown  on  plate  4.  Exhibits  4  and  5  show  examples 
of  damages  from  the  January  1959  flood. 
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: .  J.Tnupry  196? 


Dritn.Tge  rosultlng  from  the  J^nunry  1962  flood  throughout 
the  study  area  vould  have  been  $210,000,  based  on  .January  1959 
conditions  and  January  1966  price  Icvel.s,  but,  b.^cause  of  the 
construction  of  levees  shown  on  plate  2,  since  the  January  1959 
flood,  rccurr'ncc  of  the  January  1962  stage  would  now  cause 
no  damage  below  Cazenovia  Street  and  only  $11,000  in  the  re¬ 
maining  flood  areas.  Ithough  the  discharge  th.^t  caused  the 
flood  can  be  expected  to  occur  on  the  average  of  slightly  less 
than  once  a  year,  ice  jams  in  the  vicinity  of  C.-^zenovia  Street, 
lldgc  load  and  Union  Road  developed  higher  stages  than  other 
past  floods.  Examples  of  post  flood  conditions  from  the  196'’ 
flood  arc  shown  on  exhibits  6  and  7. 

f .  February  1965 

liccause  damages  from  this  flood  were  minor,  csti'-'ates 
of  damages  are  not  shown,  but  examples  of  flooding  are  shown  in 
exhibit  E. 

19.  E'’I3TI'’G  .-'’D  •UT”0'’I2E0  FLOOD  CO'TOOL  '"D  REL'TE^  riCJECTS 

The  Cayuga,  Buffalo  and  Cazenovia  Creeh  watershed  was 
studied  in  reg-rd  to  flood  control  by  the  Buffalo  District, 

Corps  of  Engineers  in  a  Survey  ’’eport  v;hich  was  submitted  to 
Congress  on  23  July  1941,  This  renort  recommended  a  flood  con¬ 
trol  project  on  Cayuga  CreeL  in  the  vlllag."  of  Lancaster  but 
found  that  flood  protection  elsewhere  in  the  watershed  was  not 
justified.  /  review  of  the  prior  survey  report  was  submitted 
to  Congress  by  the  Corps  of  Engineers  on  7  'ovember  l‘^49. 
'Ithough  the  report  considered  improvements  for  flood  control 
along  the  lower  reaches  of  all  thr creel  s,  t’^erc  w.as  no 
feasible  local  protection  project,  .‘nother  review  of  the 
previous  reports  for  flood  control  end  allied  purposes  is 
under  preparation, 

?0.  On  Cazenovia  Crech  improvements  considered  consist  of 
localized  projects  at  major  damage  ar^as  in  the  etudy  .area. 

If  any  improvement  project  is  recommended  from  the  study  under 
preparation,  t’-e  flood  limits  and  profiles  In  this  report  can 
be  modified  after  completion  of  any  project,  '’owever,  flood 
plain  Planning  should  be  based  or.  existing  conditions,  until 
the  completion,  if  any,  of  a  flood  control  project. 

21.  In  1944  Congress  authorized  a  program  of  farm- land  treat¬ 
ment,  and  retirament  and  reforestation  of  submarginal  land  for 
the  Duffalo  River  watershed,  including  Cazenovia,  Buff.alo  and 
Cayuga  Creeks.  The  program  was  started  in  1946  as  a  joint 
project  of  the  loil  Conserv-it  i  on  Service  of  the  Department 
of  grlculture  and  nppropriat.  'tate  and  local  agencies.  The 
nrogram  w.-'s  designed  to  treat  f-Tml  nd  to  reduc--  runoff  and 
erosion  ■’nd  to  stabilize  stream  banks  to  or  vent  their 
erosion.  The  principal  land  treatment  methods  have  been 
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T/BLI  1.  -  Comparative  dfta  for  floods  of  record 


Elo  .-.it  ion 

Estim.'ted 

damage  for  flood 

rccurren 

and  stn^.E 

Peak 

19.'"  pric '  level 

3  and  conditions 

Ebene-c"  gage 

discharge 

V.;.  of 

Vic.  of 

U.S.C.G.S. 

at 

City  of 

Orchard 

Union 

Flood 

dot  Ci  (1) 

EbenezarCFS 

Buffalo 

'’k.  2d. 

Rd. 

Total 

.'ar  1942 

619.41  (2) 

11,200  (2) 

o 

$  6,000 

$105,000 

$111, CO 

15.11 

■ 

Mar  1955 

6'’0.12  (2) 

13,500  (2) 

0 

42,000 

105,000 

147,00 

15. .22 

Mar  1956 

618.95 

13,000 

0 

42,000 

42,000 

84,00 

14.65 

Jan  1959 

618.76 

12,600 

373,800 

o 

c 

c8,ono 

459,70 

14.46 

Jan  1962 

614. 6«'  (2) 

5,400  (2) 

0 

3,000 

10,000 

13,00 

10.39 

(1)  G?>ge  installed  In  June  IS^^O. 


(2)  Stage-discharge  relationship  affected  by  Icc. 
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Photo  No.  2.  High  water  oi  March  1955  at  the 
Cazenovia  Street  bridge,  mile  1,2. 


Photo  No.  3.  Looking  upstream  toward  West  Seneca 
High  School  on  Seneca  Street  near  mile  3.7  during  the 
March  1955  flood.  Cazenovia  Creek  is  adjacent  to 
Seneca  Street  in  this  photo. 
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EXHIBIT  2 
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EXHIBIT  4 


Photo  No.  8.  Ice  deposits  from  the  January  1959 
flood  in  the  vicinity  of  Creekward  Drive  near  mile 

5.8. 


15 


EXHIBIT  5 


Photo  No.  11.  View  of  ice  and 
the  January  1962  flood  along  F 
Seneca.  Creek  is  at  right  of 


Photo  No.  14.  Looking  do\^7nstrea^l  between  Cazenovia 
Creek  and  West  Willowdale  Drive  during  the  January 
1965  flood.  Area  is  near  mile  5.4. 


Photo  No.  15.  Flood  of  January  1965  on  Mill  Road 
at  mile  6.1. 
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EXHIBIT  8 


farm  ponds,  troo  plantin';,  planting  of  retardation  crops 
and  strip  croppings  The  major  conservation  measures  applied 
on  the  streams  have  been  stroambanic  protection,  channel  improve¬ 
ment,  levees  and  taater  control  structures.  The  general  locations 
of  the  bani'  stabilization  areas  in  the  study  area  are  shown  on 
plates  2  and  3.  Pictures  of  bank  stabilization  methods  are 
sho^m  in  exhibits  9-10.  tthough  the  Cazenovia  Creek  flood 
prevention  project  was  officially  terminated  on  31  December  1963, 
those  conservation  practices  are  continuing  to  be  carried  out 
by  approximately  1,160  land  owners  in  the  total  watershed  of  the 
three  cr'^eks.  From  1960  through  1^65  the  city  of  Buffalo 
sponsored  a  series  of  projects  in  the  vicinity  of  Cazenovia 
Park  that  consisted  of  Icvejs  and  ch-innel  excavation.  The  levees 
in  the  city  projects  parallel  the  left  bank  through  most  of 
Cazenovia  Park  and  Golf  Course,  and  protect  the  residential 
area  along  Beyer  Street  on  the  right  bank.  The  excavation 
consists  of  a  channel  cut  in  the  rock  channel  bottom  in  the 
vicinity  of  Cazenovia  Street.  The  channel  is  approximately 
70  feet  wide  and  from  2.8  feet  to  0  feet  deep.  In  addition  a 
smaller  channel  is  cut  in  the  70-foot  wide  channel  mentioned 
above  to  concentrate  the  low  flows  in  a  narrow  channel  and  reduce 
the  amount  of  ice  formed.  This  smaller  channel  is  approximately 
15  feet  V7ide  and  4  feet  deep.  F.ot!  channel  excavations  extend 
approximately  500  feet  upstream  and  downstream  of  the  Cazenovia 
Street  bridge.  Other  local  improvements  consist  of  vertical 
concrete  walls  in  the  vicinity  of  Cazenovia  Street  and  a  levee 
and  stabilization  of  embankments  downstream  of  Union  load. 

Exhibits  9-11  show  some  of  the  various  local  improvements. 

I-',  EXISTING  3EGULNTIOMS 

‘Ithough  the  flood  plain  of  Cazenovia  Creek  within  the  city 
of  Buffalo  is  now  either  fully  developed  or  being  used  as  a 
recreational  ptirk,  including  a  golf  course,  zoning  regulations 
would  be  beneficial  for  ro.stricting  any  redevelopment  of  the 
area..  The  park  area  and  golf  course  are  excellent  examples  of 
good  flood  plain  development  and  are  shovjn  in  photos  22  and  23, 
of  exhibit  1?.  Other  good  flood  plain  developments  are  shown 
in  exhibit  13. 

23.  Ithough  zoning  regulations  have  been  in  effect  in  the  town 
of  k'est  Seneca  for  a  number  of  years,  there  arc  no  specific 
provisions  which  regulate  the  use  of  land  with  respect  to 
flood  risk.  The  General  Provisions  of  the  Zoning  Ordinance  of 
West  Seneca  do  indicate  that  the  general  goals  of  the  ordinance 
Include:  "to  secure  sesfety  from  fire,  flood,  panic  and  other 
dangers."  The  Stage  of  New  York  enabling  statutes  which  permit 
zoning,  specify  in  the  Town  Law,  Section  263,  that  ■ such  regulations 
shall  be  made  in  accordance  with  comprehensive  plan  and  designed 
to  lessen  congestion  in  the  streets,  to  secure  safety  from  fire, 
floods,  panic  and  other  dangers;  to  promote  health  and  general 
welfare. ... '■  ,\lso  Section  277  concerning  planning  boards  and 
official  maps,  states  that  "land  shown  on  such  plats  shall  be  of 
such  character  that  it  can  be  used  safely  for  building  purposes 
without  danger  to  health  or  peril  from  fire,  flood  or  other 
menace," 
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Photo  No.  17.  Looking  downstream  at  levee  on  the 
right  bank  of  Cazenovia  Creek  near  mile  5.3.  Levee 
was  constructed  by  contractor  before  developing 
residential  subdivision  as  required  by  the  Town  of 
West  Seneca. 
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liXHIBIT  9 


Photo  No.  18.  Looking  downstream  from  Union  Road 
bridge  at  concrete -in-bag  riprap  on  right  bank  at 
mile  5.5.  Riprap  was  done  as  part  of  the  development 
of  the  Southgate  Plaza. 


Photo  No.  19.  Looking  downstream  on  right  bank  of 
Cazenovia  Creek,  upstream  of  Mill  Road  mile  6.2  in 
West  Seneca.  Bank  stability  done  by  Soil  Conser¬ 
vation  Service. 
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EXHIBIT  10 


Photo  No.  20.  View  during  deepening  of  channel  at 
Cazenovia  Street  by  the  City  of  Buffalo  in  1964. 


Photo  No.  21.  Looking  upstream  from  Cazenovia  Street 
at  improved  channel  project  by  the  City  of  Buffalo, 
at  mile  1.2. 


EXHIBIT  11 


Photo  No.  22.  View  of  Cazenovia  Golf  Course  which  is 
in  the  Cazenovia  flood  plain  in  the  city  of  Buffalo 
near  mile  1.9. 


Photo  No.  23.  View  of  Cazenovia  Park  in  the  Cazenovia 
flood  plain  in  the  city  of  Buffalo,  near  mile  1,3. 
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EXHIBIT  12 


Photo  No.  24.  View  oi  Ca^Lti'ivi  i  I’arK  .arJ  :  ri>Li.ctivL 
levee,  mile  1.6,  downstreaiT  'ii'  Cirven  laac!  in  t’u  city 
of  Buffalo.  An  openinc  in  this  Kvi.v  n  L  sh  wn  in 


this  picture,  allows  flood  waters  to  :■  nj  in  t‘H  park 
area. 


t'.xill  iU T  1  i 


24.  The  1965  Legislature  of  ''cw  York  State  passc’d  amendments 
adding  Part  IIIA,  L'se  and  Protection  of  'inters,  to  'rticls  5 
of  conservation  law.  Part  IIIA  states.  In  part,  that  no  person 
or  public  corporation  shall  change,  modify  or  disturb  the 
course,  c''ann3l  or  bed  of  any  stream  or  shall  erect,  recon¬ 
struct  or  repair  any  dam  or  Impoundment  structure  without  a 
permit  from  the  Water  Resources  Commission.  The  amendments 
became  effective  on  1  January  1966,  The  full  text  of  the  /,ct 
can  be  found  in  Chapter  955,  Sections  429a-g,  of  the  laws  of 
Yew  York  State  -  1965. 

PPviiCIPIT.VilO;!  AYD  FLOODS 


25.  GE?'ER/L 

Flooding  along  Cazenovla  Creek  is  most  often  caused  by 
thawing  temperatures  and  by  rainfall  on  snow  covered  or 
partially  frozen  ground,  "loading  occurs  most  often  in  the 
late  winter  or  early  spring.  Creek  stages  arc  usually  affected 
by  ice  jams  in  the  '/iclnity  of  Cazenovla  Street,  Orchard  Park 
Road  and  Union  Road.  South  .'ales  at  Cmery  Par!:  is  the  only 
station  located  within  the  Cazenovla  Cree!;  basin.  In  addition, 
the  U.  S.  Weather  Bureau  records  precipitation,  temperature 
and  other  data  at  several  stations  located  near  the  basin. 
Several  of  these  near-by  stations  V7cr2  used  to  develop  the 
climatological  data  for  the  basin  which  are  summarized  in  the 
following  paragraph.  The  stations  used  are  located  on  plate 
'1  of  the  appendix,  P'ore  detailed  data  on  stations  and 
records  arc  shown  in  the  technical  appendix,  paragraphs  '2-.' 5 
and  table  M. 

26.  CLIk;.',TOLCGY 

The  a'^erage  annual  preclnitat ion  for  the  stations  is  26.92 
inches  for  periods  of  record  averaging  22  years.  The  monthly 
averages  vary  from  a  minimum  of  2.5'  inches  in  February  to  a 
maximum  of  2.22  inches  for  ay,  nnual  precipitation  is 
relatively  well  distributed  and  nbovit  one-third  occurs  during 
the  first  four  months  when  floo.'s  normally  develop.  The 
average  snowf - 1 1  at  the  stations  recording  th  se  data  is  82.2 
inches.  The  average  tempcratur.s  for  the  basin  based  on  area 
stations  is  46.9  degrees  Frhrenh.lt.  Jtinuary  is  th^  coldest 
month  with  an  average  temperature  of  '>4,2  d^gr:es  find  July  is 
the  warnmest  with  an  average  of  69.'’  degrees. 

27.  TTRE-K  FLOW  lECORDJ 

water  stage  recording  gaga  is  opomrcH  hy  t»-c  . 

Geological  Purvey  at  a  site  upstream  of  Ridg'  Po-d  in  the  town 
of  West  Jeneca.  This  site  was  established  in  .June  1940  and 
records  the  stages  resulting  from  the  runoff  from  124  square 
miles  of  watershed  ui'sLi.am  of  th.at  point.  The  di.schrrg 
raLliig  r"!''  f ’’■t  tliis  sit--  is  w  11  rh  fin  d  bv  curr  nt  m  t:r 


25 


moasoroments  to  a  Hischaroc  of  7,700  and  Is  shown  on  plpt3  '6 
of  the  technical  appendix.  The  stage-discharge  relationship  at 
the  site  has  often  been  affected  by  ice  jams  which  sometimes 
make  it  difficult  to  determine  the  discharge  during  a 
particular  flood.  The  established  rating  curve  is  based  on 
open  channel  conditions  at  the  gage  site. 

28.  FLOOD  FIEQUFIXIES 

Floods  arc  random  occurrences  dependent  on  a  combination 
of  natural  climatological  factors  and  channel  conditions  and 
t*-erG  is  no  method  of  accurately  predicting  the  time  of 
occurrence  or  magnitude  of  any  future  flood  event.  "owever, 
an  analysis  of  past  flood  events  c^n  give  an  indication  of 
the  probability  of  occurrence  of  a  given  stage  or  discharge. 

29.  In  connection  with  flood  damages  and  flood  control  planning, 
it  is  customary  to  estimate  th-  frequency  (or  probability) 

with  which  specific  flood  stages  or  discharges  may  be  equaled 
or  exceeded  rather  than  the  frequency  of  an  exact  value  of 
stage  or  discharge,  auch  estimates  are  properly  designated 
as  "exceedence  frequency”  but  in  practice  are  usually  referred 
to  simply  as  frequency.  It  should  be  borne  in  mind  that  a 
so-called  50-yea,r  discharge  does  not  imply  a  SO-y.ar  Interval 
between  discharges  of  that  magnitude.  'Jhat  is  meant  is  that 
in  a  long  period  of,  say,  50^  ve-rs,  this  i  sc’^arge  would 
probably  be  equaled  or  exc-ci'd  about  10  times,  or  on  the 
average  of  once  in  50  yec.rs.  In  oth  r  words,  each  year 
t^’cre  is  a  tv>o  percent  o'" 'nee  that  -  discharEe  or  stag^  of 
at  least  that  magnitude  will  occur. 

10.  long  Carenovia  Cr-ek,  cr.  k  sta.g^s  ar.,  r  gularly  affectrd 
by  ice  j-ims.  For  this  reason,  a  rath,  r  ailnor  ('Ischarge  c>’n 
result  in  a  major  flood  so  that  ,st '■gL  -  f  r  .  quency  r  lations^'io 
for  the  samr  s'rias  of  evs''ntE.  I'req’ji.nrv  curws  for  both 
stages  and  discharges  have  b -'n  •  for  the  peg;  site  '.c 

Tidgc  load  an^  two  rcfar  nC'  ooint.s  !ocat>c!  at:  th.  upstr-am 
side  of  Carcnovla  Itract  and  th''  up.etr  am  side  of  >  rrhard 
Park  Toad.  Th  .  Inc.ation;-  of  th.  a>-  point'-  -  shown  on 
nlates  2  and  1.  1  caus^  the  -ir'in’g  arras  't  r  he  tht  ■  noinc<- 
are  so  n..arlv  pu-’l  ,  the  ' )  sc'  ir'-e- fr.  aijenev  eorv..  i  r  t  ■ 
gag-'  sit.e  can  he  ennsidtr'  -j  '-Jenn  r,  for  th  r,.  f  rv  nc  "ainre 
at  the  novi.'i  -tr.  :t  bridr.o  'nd  f-  arr'-'-'r;'  i  rl-  do  i  h'  id;’’,  . 

discussion  of  th'-  methods  -used  t<'  dev-  lop  th  fv,q'.ienrv 
curv.  s  is  presented  in  thv  .apn  ndi  ,  from  p.arigr  nh  li  throug'^ 
,M0,  The  curves  are  shown  on.  pl-t  4. 
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ll.  isclinrgc- f  rcquonc  i  'S  affact.-r!  by  incr.'nsnd  upstream 

development,  additional  storm  s.'.’-rr,  rlianp 's  in  agricultural 
practices,  etc.  Stage-frequenci  ,s  are  affected  by  ice  jams, 
bridges,  channel  encroac'^ments ,  and  other  natural  or  unnatural 
restrictions,  Since  the  frequency  data  deve-lopcd  for  this 
report  •'re  based  on  a  relatively  moderate  period  of  record, 
relationships  shovm  should  b:  revised  periodically  as  more 
stage  and  discharge  data  become  available.  It  is  estimated 
that  the  effect  of  future  development  will  produce  an  increase 
of  loss  than  two  percent  in  the  lOO-year  discharge  by  1980. 
Theoretical  floods  have  been  dovclo]}ed  in  table  2  to  show 
the  stages  or  cl  -vatlons  and  discharges  5’hich  would  result 
at  the  reference  points  and  the  existing  gag-  site  from 
floods  of  several  frequencies.  In  actual  floods  cn  Cazenovia 
Creek,  a  stage  having  a  particular  frequ.ncy  will,  in  most 
cases,  not  result  from  the  diset^arge  of  tlie  same  frequency 
but  will  result  from  some  le-sscr  discharge  complicated  by 
ice  jams. 

32.  fr.Eo  Fo'’  co:;ti:'uing  obteivatic  ' 

T'le  floo-'  profiles  and  discharge  frequency  relationships 
presented  in  tt^is  raport  hav:  b:en  based  both  on  past  flood 
occurrences  and  on  accepted  '.ydraulic  design  and  hydrology 
t'c^niqu.  s.  ihile  the  results  are  considered  adequate  with 
respect  to  the  general  flood  probl  ’mn  and  conclusions,  it 
should  be  emphasiz-d  that  futuf  J- ta  may  indicate  the  need 
for  further  studv  in  som.-  loc'liz  areas.  It  is  suggested 
that  local  Inter; sts  continue  to  gaf'er  information  on  high 
wat'-'r  stages,  oarticul  rly  ’n  the  !'o'’elop.d  reaches  in  the 
vicinity  of  Hninn  load.  It  vould  be  us'ful  to  !-ave  a  staff 
gage  loCcat-cl  an  th^  upstrea:n  side  of  t'ee  Union  llo-d  bridge 
to  obtain  pe.a!!  stages  during,  ^n-’  future  highvjater  occurrences. 
Comparative  stagt.s  at  existing  '  igh  water  marks  would  also 
be  helpful  in  future  studies  and  planning.  The  Corps  of 
r.nginL.crs  will  also  continu.  to  nnalvr...  any  nev;  rleta  as  thvey 
arc  obtaln-.J. 

31.  FLCOb  i;U'f:LFS  ..P  E‘Ti:  Tf)  hi  IT-  fK'  FLi’Cnh'G 

B-C-nisc  of  th.  ff  .rts  of  ir  i  is,  t’s  -e.ximu'^  r  eorded 
stng-s  along  'T  .zenovi-'  Cr«.  d  dir!  not  .11  occu’"  from  th;  same 
fload  occurr^  nc  .  Th  p,r  ’atest  a-iount  of  d  'ta  throughtout  the 
study  .'rcn  w.s  avail'ble  on  th,  f  1  o^' '  m  ’ ‘nuary  195".  The 
limit  of  flooding,  .is  it  is  esti'’;'te  '  to  '  '"e  occurr  H  is; 
shown  on  nl  t  ,  .nd  3.  The  w't-r  eerf.C-  "profile  for  th,. 
January  1959  floo.l  is  giv,  n  on  plat  .3  cause  this  flood 

has  '■  rrl  tiv  Iv  fr_qu,nt  c'.’nc;  of  occurrinc-,  th,'  cstimats'd 
floo''.  limits  .and  nrofil,<-.  for  f on  .  of  IP.n.yapr  frequency  arc 
also  shown  on  nl.it.  '  ,  nd  3.  '  n,.  n  no  s  s  i  h  1  the  area  affected 

bv  t'  o  stand  r’  pnm  rt  f  1  noc'  is  .al  .o  giv  n  to  show  the  extent 
of  t’-'  f  1  no.  ol  in  .aft  t-'  ‘  w'aiil-'  .  '  f  f .  c  t  _  i'  hv  a  very 

infr-quent  ■  ■■  rm  t’'  t  can  ^  :  a  ct  ‘to  arrur.  The  st.andard 
pro;  ct  floi'  i"  flow'  '-r '".jc  '  hv  th'  mst  s'vcre  flood 

or'dicin"  r  iot'  lit'  t  ;  <■  con  j  l,^r  ■  i.  .isunablv  cha  tract  cr  i  st  i  C 
of  nv  rii'  "  sio.  ■  'i'c'  rn.  of  ri-  -tandird  project  flood 
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rt  tV,2  sit  '  in  'jst  cncca  for  Cc'zcnovio  Crock  W"s  connut  ' 

to  be  77,000  cEs.  The  floo'  limits  one'  profile  of  t'.e  str'nc'''rc 
project  flood  ere  not  shovn,  re  a  flood  of  this  magnitude  in 
the  Cazenovia  basin  would  soill  over  th:  low  divides  into 
adjacent  basins  in  the  lower  portion  of  t'-e  watershed. 

1^4.  The  limits  of  flooding  and  flood  profiles  furnished  are 
to  provide  th'  local  governments  with  a  basis  for  flood  plain 
r:gulation.  The  areas  flooded  by  the  January  195^d  flood  are 
those  normally  affected  by  flooding.  The  area  inundated  by 
the  100-yecr  flood  shows  the  additional  effect  of  a  loss 
frequent  flood.  It  must  be  I’ndorstooti,  however,  that  the 
limits  of  flooding  as  shov7n  arc  only  approximate.  Basement 
flooding  from  flooded  sanitary  sewer  manholes  may  extend  for 
a  considerable  distance  beyond  the  limit  of  surfeee  flooding. 

.  n  examnlc  of  building  protective  manholes  above  hnovm  flood 
stages  is  shown  in  exhibit  li.  'torn  sewer  design  should 
include  the  affect  of  high  tailwatcr  cause’  by  flooding 
conditions,  h’hcnever  possible,  storm  water  from  high  ground 
should  be  carried  in  a  separat;  system  from  the  storm  water 
of  fie  flood  plrain.  This  prevents  '  l^’itional  water  from 
affecting  the  low  areas  at  times  v.>hcn  f'e  storm  sawers  arc 
affected  by  high  tallwater.  The  1 'vations  from  the  profiles 
on  plate  4  must  be  trrnsl^'tcc}  to  the  actual  ground  if  an 
individual  wishes  to  determine  th^  depth  of  inundation  at 
any  given  property.  This  can  be  done  by  using  standard 
sur\'ey  methods  and  one  of  the  nearby  bench  marhs  or  hiph 
'■Jator  marks  described  in  tl'e  appendl". 

75.  '  tabulation  of  elevations  and  discharges  which  a.rc 

estimated  ^^;ould  result  at  the  reference  points  from  floods 
of  several  frequencies  is  given  in  table  2.  Comparative 
stages  from  past  floods  are  also  given.  Flood  elevations 
for  t’-o  January  175C  an'  lOO-yea.r  floods  are  sho'’n  in  exhibits 
15  and  lo. 
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r^hoto  N’o.  26.  A  built  up  manhole  in  the  flood  plain 
near  Ridge  Road.  Manhole  has  been  raised  to  prevent 
flood  waters  from  entering  sewer  system. 


J  t  m 


Photo  No.  27.  Same  concept  as  photo  Mo.  2b,  with 
two  build-up  manholes  in  the  backsround.  I’lie  shoal 
area  in  the  foreground  is  in  the  Iclt  openine  oi  thi. 
Pidye  Road  bridge  on  the  doiv-nstrcam  side. 


Photo  Mo.  28.  Area  in  the  flood  plain  along 
Willowdale  Drive,  showing  the  January  1959  and  100- 
year  fl(od  elevations.  Recurrence  of  the  January 
1959  flood  would  be  about  2.7*  deep  at  this  point. 
The  100-year  flood  is  2.0'  higher. 


Photo  N'o.  29.  Area  in  the  flood  plain  along  West 
Willowdale  Drive  showing  the  February  1965,  January 
1959  and  iDO-ycar  flood  elevations.  Recurrence  of 
the  January  1959  flood  would  be  about  3.5'  deep  at 
this  point.  The  100-ycar  flood  is  2.0'  higher. 
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FXIllBir  15 


Photo  No.  30.  Same  location  as  photo  No.  28,  only 
with  the  Southgate  Plaza  in  the  background. 


36.  I'lGP  'J.  T'".  ;  M.r'KG 


A  tabu’ction  of  tha  high  tv-otcr  marlvs  obtained  through¬ 
out  the  study  area  for  the  January  1959,  and  other  various  floods 
are  given  in  table  P  of  the  appendix.  These  established 
highwater  marks  will  be  useful  to  planners,  engineers,  con¬ 
tractors  and  others  concerned  with  flood  elevations  along  the 
Cazenovia  Creek.  pproximate  locations  of  the  high  water  marks 
are  shown  on  plates  2  and  3.  Profiles  of  future  floods  can 
easily  be  added  to  plate  4  by  observation  of  peai<  levels  during 
floods  at  the  same  locations  as  the  high  water  marks  already 
established.  The  nevj  flood  elevations  can  bo  determined  by 
simply  measuring  up  or  down,  as  the  case  may  be,  from  the 
known  high  water  mark  2l.;vation, 

GUIDE  LII'ES  FO'i  THE  USE  rp  T'-'E  FLOGD  rL'IE 
.'.ND  FOi  REDUCING  FUTURE  "LOOD  D  .A'GES 


37.  GE-'TiRAL 


The  total  damages  along  Cazenovia  Creek  !’,avc  been  ex¬ 
tensive  because  of  the  concentrated  development  an'’  the 
relatively  frequent  flooding.  T!-e  -^zenovia  Cree!;  watershed 
has  an  abundance  of  available  vacant  land  at  the  present 
time  but  is  in  the  line  of  population  movement  from  metro¬ 
politan  buffalo  to  the  south  and  e.T^t.  In  soite  of  tb.? 
history  of  past  flood  damage,  the  flood  plain  vjill  probably 
remain  attr-'ctivc  for  residential  and  commercial  development. 
Sore  control  on  either  the  development  nr  t'le  creek  will  be 
necessary  to  prevent  a  large  increase  in  flood  damages  as 
future  development  incrors.es. 

38.  Flood  damages  can  be  prevented  or  reduced  by  two  basic 
approaches.  Damages  to  existing  development  can  be  reduced 
by  flood  control.  3roadly  speaking,  it  consists  of  exercising 
control  over  the  stream  in  time  of  flood.  Dams  and  reservoirs 
can  be  used  to  store  water  to  be  released  after  the  threat  of 
flooding  has  passed.  Channel  improvements  can  be  used  to 
remove  constructions  and  improve  flow  characteristics  so  that 
future  flood  stages  .are  reduced.  Levees,  dikes  and  flood  walls 
can  be  constructed  to  confine  the  creek  to  n  definite  course 
at  stag.es  which  may  be  well  above  the  adjacent  flood  plain. 
These  methods  arc  generally  very  costly  and  therefore  arc 
used  in  areas  vjherc  floods  arc  frequent  and  damages  to  exist¬ 
ing  development  are  heavy.  Estimated  average  annual  benefits 
from  a  considered  flood  control  project  must  be  at  least 
equal  to  the  "estimated  average  annual  costs  of  the  considered 
project  including  interest,  amortization,  and  maintenance. 
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'r'n£;p,cs  to  future  (.ievcloptncnt  ern  be  prevented  by  flood 
plain  nanrgeinent.  This  consists  of  exercising  control  over 
the  land  lying  adjacent  to  the  creek  that  Is  subject  to  flond- 
inp.  The  need  for  flood  plain  planning  along  Cazenovia  Creek 
should  be  recognized  by  local  interests  Before  the  flood 
plain  is  completely  developed.  The  flood  plain  information 
study  can  provide  the  data  on  which  flood  plain  management 
can  be  b'sed.  Damage  to  future  devalonmcnt  in  the  study  area 
can  be  reduced  or  eliminatec’,  at  little  or  no  cost  to  the 
taxpayer,  by  the  legislation  of  flood  plain  regulations  which 
prevent  developments  of  a  type  or  in  areas  which  would  make 
them  subject  to  '•lamage.  At  the  same  time  these  regulations 
should  encourage  and  promote  tl  e  maximum  effective  use  of 
the  flood  plain  area  hy  developments  which  sustain  a  miniinum 
of  damage, 

40.  Regulation  of  the  flood  pi 'in  can  bo  carried  out  most 
effectively  by  a  combination  of  sc'/eral  of  th '  av'<ailable 
methods  -  cacroacliment  lines,  zoning  ordinances,  subdivision 
regulation,  and  modif icat ions  or  additions  to  existing  build¬ 
ing  codes.  These  methods  will  be  described  in  mor  ’  detail  in 
t^c  attachment  whic>’  follows  t’  is  report,  i’owevcr.  It  is  not 
vjithin  tV'-’  purpose  of  this  ranort  to  recommend  the  specific 
technique  to  be  used,  I’lood  plain  regulations  arc  the  right 
and  responsibility  of  local  governments  and  they  must  decide 
the  most  suitable  and  effective  method  for  their  area.  The 
frie  County  Planning  Board  !-as  done  cons icierabl e  research  into 
the  present  cand  orojocted  grC5;th  in  tb ;  several  townships  of 
f’e  County  in  the  areas  of  Lend  use,  population,  ocono-y, 
transportation,  and  recreation.  Both  the  town  of  '.'est  -Jenecr, 
'nd  the  city  of  Buffalo  have  planning  boards.  Hsing  the  flood 
data  in  this  report,  in  conjunction  '-'it!-  a  definite  planning 
program  for  future  land  uses,  will  .nable  these  and  other 
local  interests  to  permit  maximum  flood  plain  use  consistent 
with  minimum  flood  damage  risk. 

41.  FLOOD  PL  Hi  REGULATIONS 

Flood  plain  regulation  involves  the  ;stabl i shment  of 
legal  tools  with  which  to  control  th.e  extvent  and  type  of 
future  development  which  will  be  allowed  to  take  place 
within  the  flood  plain.  The  regulatory  controls  have  the 
broad  purposes  of  (1)  protecting  existing  development  in 
the  flood  plain  from  additional  damage  by  the  control  of 
activities  vrhicb  would  increase  existing  flood  stages  and 
frequencies  and  (2)  controlling  future  deve lopr.icnt  in  areas 
T’hcrc  potenti'l  flood  hazards  arc  knovm  to  exist,  for  these 
controls  to  b_  effective,  it  is  necvossa.ry  f'at  there  be  public 
understand ing  cf  tbe  general  probhjrn,  dog,reo  of  risk  'nd  th? 
available  alternative  actions.  'Jithout  such  public  under¬ 
standing,  regulatory  controls  m-y  b.,  ignored  or  challenged 
in  the  courts.  Unrealistic  ordinances  'rc  sometimes  cast 
aside  be  cause  no  clear  distinction  hrs  bo  ;n  made  between  the 


right  to  use:  ono's  property  at  Ms  oxm  discretion,  and  the 
obligation  of  each  Individual  to  act  in  accord-'nce  with  the 
general  public  safety.  The  reguMtions  must  also  be  specific' 
enough  that  criteria,  such  as  ’.■nlnimutti  first  floor  elevations, 
type  of  construction  or  encroachment  limits  are  Unown  for  the 
area  in  question.  Finally,  it  should  be  emphasized  the:  any 
flood  plain  regulations  can  only  be  as  effective  as  their 
enforcement. 

42,  There  are  basically  two  main  objectives  of  regulation. 

The  first  is  to  assure  and  guarantee  the  retention  of  an 
adequate  floodway  for  the  river  -  -  -  floodway  being  defined 
as  that  area  required  to  pass  a  flood  of  a  specific  size 
without  unduly  raising  upstream  water  surface  elevations.  The 
areas  lying  on  either  side  of  the  floodv;ay,  and  which  may  be¬ 
come  inundated  by  this  specific  flood,  are  commonly  called 
restrictive  zones.  .''Ithough  the  restrictive  zones  may  ex¬ 
perience  flooding,  their  areas  are  not  necessary  to  carry 

the  discharge  of  the  selected  flood,  but  rat*’cr  serve  as 
storage  or  backwater  areas  of  low  velocity.  After  the  local 
agencies  concerned  have  selected  che  magnitude  or  frequency  of 
the  flood  which  will  be  used  as  a  basis  for  control  legislatioi., 
the  Corps  of  Engineers  cm  provide  the  necessary  technical 
assistance  required  to  compare  the  effects  of  various  widths 
of  floodway  on  the  profile  of  the  selected  flood, 

43.  There  are  several  natural  and  man  made  sections  along 
Cazenovia  Creek  which  have  an  effect  on  water  surface  eleva¬ 
tions  during  high  discharge  periods.  Consideration  should  be 
given  to  modifying  the  condition  whenever  possible,  removing 
the  restrictive  structure  when  it  has  outlined  its  usefulness 

or  replacing  it  with  a  less  restricting  structure,  when  replace¬ 
ment  becc/ines  necessary,  temoval  of  channel  obstructions 
is  very  important  and  should  be  done  annually  by  local 
agencies.  The  location  of  several  shoals  that  have  an 
effect  on  high  dischargee  and  ice  jams  are  shown  in  exhibits 
17-19. 


44.  Comparative  openings  of  the  bridges  over  Cazenovia  Creek 
within  the  study  arcs  are  given  in  table  .'.5  of  the  appendix. 

The  profile  for  the  1959  flood  shown  on  plate  4,  indicates 
that  there  may  be  constrictions  at  several  bridge  crossings. 
Pictures  of  some  of  the  bridges  are  also  shown  on  exhibits  17-19. 

45.  At  the  present  time  there  is  a  sewer  crossing  at  Orchard 
Park  Road  which  extends  above  the  natural  channel  bottom 
approximately  3  feet.  Shoal  areas  have  formed  at  the  upstream 
end  of  the  pool  and  ice  floes  and  debris  arc  easily  grounded. 

A  picture  of  this  crossing  is  shown  in  photo  number  35. 
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Photo  No.  32.  The  Lehigh  Valley  Railroad  bridge  and 
N.Y.S.  Thruway  bridge  at  mile  2.4.  Note  the  shoal 
area  and  that  the  bridge  piers  are  staggered.  Both 
conditions  restrict  the  flow  of  the  creek  and  collect 
debris  and  ice. 


Photo  No.  33.  View  of  twin  railroad  bridges  at  mile 
3.1.  Note  the  partial  blockage  of  the  right  opening 
by  a  shoal. 
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EXHIBIT  17 


Photo  No.  34.  View  of  N'.Y.S.  Thruway  bridge  at  mile 
2.4.  Note  the  large  shoal  area  that  has  blocked  much 
of  the  bridge  approach. 


i'hoto  No.  T5.  Looking  upstream  under  the  Orchard  Park 
Koad  bridge  at  mile  2.6.  Note  the  damming  effect  of  a 
sewer  line  that  has  liecn  1  ,n d  on  the  channel  bottom  and 
covered  with  concrete. 


fXHIHlT  18 


46,  T' cr  '  '  rc‘  romj  .-brupt  b.  a in  '  nivi;;  I,  s-vernl 

of  i.'i  Icli  probrbly  contribut;  to  -c  >  m  •rf'  '  if;'’  unttr  stogos 
In  the  arcn.  These  bcn^s  are  '-'  otin  on  pl.  tv  s  ?  end  3,  i. 

of  the  worst  bends  Is  located  't  .nil^  i.L  |ust  unstrean  of  the 
^^ew  Vork  Central  'ilrorc'  bridg''.  ’’ n  i  s  bi  n has  been  produced 
by  nature  and  reduction  of  t'  e  bonr'  roult'  net  be  difficult, 
due  to  the  v-cant  land  availrble,  !  owev_r,  .-ny  man  made 
modifications  of  tl'O  flood  plain,  v;'-ic!'  tend  to  increase 
tbe  siiarpncss  of  those  bends  or  r?strict  the  ch"’nnel,  shoul' 
be  avoided, 

47.  T'’c  s;cond  obi^ctivr  of  regulation  is  to  encourage 
sound  land  use  within  theso  restrict' v_  zones,  conslstont 
with  the  flood  hazard  an^'  t' e  community  land  use  needs.  The 
flood  profiles  on  plat'  ''  are  the  hey  or  founication  for  t’'is 
aspect  of  regulation.  C^r  examnlo,  if  local  planners  decide 
that  future  residential  development  should  be  protected  from 
flood  elevations  "  giv^n  number  of  feet  higher  than  the 
January  l'^5'^  flood,  flood  plain  regulations  should  be  r^ifeaencjd 
to  that  nrofi!^.  'building  co'^'cs,  subdivision  regulations  or 
zoning  ordinances  should  snacify  the  minimum  allo',.’ablj  ele¬ 
vation  for  first  floor,  basement  slab,  or  building  site  (vjhicb- 
ever  is  scl.ctcd).  Th--  minim.um  ai  ]  pyj-'ii^-  elevations  should  be 
glvCR  in  terms  of  a  soccifiiid  distance  above  the  January  1959 
profile  at  the  nearest  point  to  the  construction  site  -  - 

the  January  1959  profile  being  defin  d  by  the  profile  and 
high  water  marl--s  contetned  in  t*  is  report.  The  January  195‘' 
flood  stage  near  Tidge  Cord  has  a  frcouency  of  .about  once  in 
3  'iTears.  rhotogrr.ph  31  of  exhibit  fC  s>ows  a  shopping  pUaza 
t.'hich  for  the  most  oart  was  constructed  aft.r  tl’C  January  1959 
flood,  recurrence  of  the  January  1959  flood  would  cause 
significant  damage  to  this  shopping  pLaza,  T!-,e  damage  would 
b:  due  to  about  one  foot  of  water  and  ice  over  the  parking 
lot  -’nd  about  si';;  inches  of  trater  in  sorr.c  of  the  stores, 

43.  CEbCnio;'  OF  FLOOD  L07  5ES  3Y  FLCC'/  bi^CCFirC 

In  addition  to  flood  plain  regulations  for  future 
dev'e lopm'^nts  there  are  several  methods  of  floor'  proofing 
structures  which  may  be  helpful  to  those  persons  who  arc 
already  located  in  th>_'  flood  plain.  'lood  proofing  is  the 
use  of  structural  modifications  and  ad justments  to  pronertv 
for  the  purpose  of  reducing  flood  damages.  It  is  most  often 
carried  out  on  an  individual  basis  and  is  generally  not  a 
part  of  '•n  enforced  flood  pla’n  r-egulation  program.  Josidents 
in  the  South  Buffalo  and  Lbenez  r  areas  may  be  particularly 
interested  in  this  phase  of  flood  damage  rc'.uction  since 
some  of  them  have  already  suffered  d-';aagc  several  times, 
description  of  several  flooJ  proofing  methods  and  an  illustra¬ 
tive  exhibit  ar’  included  in  th  '  s'parate  ■'Ctacl'\mGnt  fol’o'Jing 
the  main  report. 
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GLOSSAl^Y  OF  SFLFCTEI)  TEHMS 
A.  HYDROLOGIC  TERMS 

1.  Channel  -  A  natuiral  or  arCiiicral  watercourse  of  per¬ 
ceptible  extent,  with  definite  bed  and  banks  to  confine  and 
conduct  continously  or  periodically  floi^lnp  water. 

2.  Crest  gage  -  A  gape  which  leaves  a  record  of  the  highest 
stage  occurring  during  a  particular  flood.  The  gage  usually  con¬ 
sists  of  a  hollow  pipe  anchored  vertically  in  the  stream  channel. 

Flood  \jator  rising  within  the  pipe  leaves  a  mark  at  its  highest 
elevation  by  means  of  crumbled  cork  or  dye  floating  on  the  sur¬ 
face  of  the  water  within  the  pipe. 

3.  Discharge  measurement  -  A  method  of  determining  the 
total  discharge  past  a  given  point  in  a  stream  during  actual 
flov;  conditions.  The  method  ri quires  the  use  of  a  velocity 
meter,  and  an  accurate  measurement  of  the  cross  sectional 
area  of  the  flowing  stream,  frem  the  stream  bottem  to  thu 
water  surface.  The'  most  reliable  rating  curves  are  obtained 
by  plotting  measured  dischar'’.  v.;  o’)servcd  stag;  at  the  time 
of  measurement  over  a  wide  range  of  flov;s. 

4.  Flood  -  A  temporary  ris^  in  stream  flow  or  stage  that 
results  in  significant  advers  etiects  in  the  vicinity  under 
study. 

5.  Flood  stcige  -  A  teem  ccmmonly  us^d  by  the  I'.  S.  Weather 
Bureau  and  others  to  designate  that  stage,  on  a  fixed  river  gage, 
at  which  overflow  of  the  natural  banks  of  the  stream  begins  to 
cause  damage  in  any  portion  of  t'ne  reach  for  which  the  gag^  is 
used  as  an  index. 

6.  Flood  frequency  -  A  r^ans  of  expressing  the  probability 
of  flood  occurrence.  It  is  customary  to  estimate  the  frequency 
with  which  specific  t  lood  stages  or  dir-eharpe:  may  be  equaled 
or  exceeded,  rather  than  the  freqv.^nty  ui  an  exaet  stage  or 
discharge,  Sucli  estimates  are  prone  i  lv  designated  xccrdcncc 
frequency"  but  in  practice  arc  usually  vefer’-rd  to  simplv  as 
"frequency".  The  frequency  of  a  particular  stage  or  discharge 
is  usually  expressed  as  occurring  oner  in  a  specifi._d  number  of 
years;  or  as  a  percent  -  the  percentage  buing  num,crically  equal 
to  thi.-  average  number  of  occurrences  in  110  years, 

7.  Flood  peak  -  The  highest  value  of  the  stage  or  discharge 
attained  by  r.  flood;  thus  peak  stage  or  peak  discharge, 

8.  Flood  of  record  -  Any  flood  for  \hich  there  is  reasonably 
reliable  data  tiseful  in  technical  analyses.  Often  Che  term  is  used 
to  refer  to  "maximum  flood  of  rc'-ord." 

9.  Flood  plain  -  The  relatively  flat  low  lands  adjoining  a 
vjatercoursc  or  other  body  of  water  subject  to  oeu  rllow  tticrofrom. 
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10.  FlooJ  protj'  Ic  -  Tile  longitudinal  profili.  traced  by 
the  crest  o£  a  flood  event  cepressed  in  elevation. 


11.  Gage  -  (See  Recording  and  Staff  gage). 

12.  Green  belt  -  A  term  related  to  the  development  and 
retention  of  stream  frontages  and  flood  plains  as  "green  belts." 
Permissive  use  of  these  public  or  private  lands  for  certain  agri¬ 
cultural  uses,  parks,  golf  courses,  and  similar  uses  uould  materi¬ 
ally  reduce  or  regulate  the  damage  potential  in  the  frequently 
affected  portion  of  the  flood  plain  area. 

13.  Historical  flood  -  A  knocn  flood  v;hich  occurred  before 
systematic  record  keeping  was  begun  ior  the  stream  or  area  under 
consideration, 

14.  Natural  floadwav  -  The  channel  of  t!ic  stream  or  body  oi 
\.'atcr  and  that  portion  of  the  flood  plain  that  is  used  to  carry 
tile  flow  of  the  flood. 


15,  iiating  curve  -  (See  Stagc-disc'nargc  curve). 

16,  Recordin':  gage  -  Any  g.age  v.'hich  records  stage  heights 
continuously  so  that  a  permanent  record  is  produc'd  shoviing  the 
river  stag'  vs  tir.x.  The  mechanism  u;;ually  consists  of  a  drum 
revolving  at  constant  spc'd  and  an  inking  pen  whose  movements 
arc  activated  by  the  fluctuating  river  stage, 

17,  gfvurrvnco  interval  -  The  average  interval  of  time, 
bas.d.  on  a  statistical  analysis  of  the  past  record,  -shich  can 
be  c>,pectcd  to  C'lap'.e  be  tween  floods  equal  to  or  greater  than 
a  specified  stage'  or  discharge.  Recurrence  interval  is  gener¬ 
ally  expro;  r;':u  in  years. 

13.  Staff  '^ace  -  A  graduated  scale  anchored  permanently 
in  a  vertical  position  within  a  strean  ihannel,  so  th.at  the 
height  of  the  water  surface  can  he  rec.d  directly  on  the  scale. 

IH,  btage-di  .charg  curve  -  (baiting  curve)  A  graph  showing 
the  relation  between  the  gage  height,  usually  plotted  as  ordinate 
and  the  amount  jf  water  flowing  t.xpr'^ssed  as  volume  per  unit  of 
time,  usually  cubic  Icct  per  sec'ond,  gl  -ttevi  a:,  abscissa.  A 
rating  curve  is  applicable  only  to  t!ic  givirii  location  on  the  river 
for  :;hich  it  '.;as  developed. 

20,  Standard  project  flood  -  The  flood  produced  by  the  most 
severe  f lood-produc’ ng  rainfall  that  is  consid'ored  reasonably 
characteristic  of  the  drainage  basin  under  study, 

21.  Taalw.':K  -  The  elevation  of  i.fu'  dvcpest  part  of  a  stream 
channel  at  any  section,  i.’hcn  determined  >it  many  sections  along 
the  length  o'"  a  stream,  it  provides  a  profile  of  the  bottom  from 
mouth  to  source. 


!u;cui ATorv  teu*”S 


B. 


1.  Huiluin};  .'ocl"  -  /.  collccti-on  of  rc-^^i'lations  adoptee!  u” 
a  local  governing  body  setting  torth  standards  lor  the  ccnstruc- 
LLOu  oi.  buildings  and  other  structures  for  tiic  purpose  of  pro¬ 
tecting  tlic  health,  safety  and  general  va  lfar..:  oi  tin  public. 

2.  Designated  floodt.’ay  -  A  channel  of  a  streusi  and  that 
portion  of  the  adjoining  llood  plain  designated  by  a  r  gulatory 
agency  to  provide  for  reasonable  passage  of  flood  ficus, 

3.  E"croachrcnt  lines  -  Lateral  liniits  or  lines  along 
streams  or  other  bodies  of  v;atcr,  uithin  V7hich  n(7  structure  or 
fill  may  bo  added.  Ihcir  purpose  is  to  preserve  the  flood 
carrying  capacity  of  the  stream  or  other  body  of  uati r  and  its 
flood  plain,  and  to  assure  attairmicnt  of  the  basic  objecti'c  of 
irr.provcment  plans  that  may  be  considered  or  proposed.  The  r 
location,  if  along  a  stream,  siiculd  bi.  such  that  the  lloodway 
bctt.'cen  them  including  the  cliaiir.el  uill  handle  a  dcs.gnaLed 
flood  riot;  or  condition.  Thus  lines  arc  set  by  regulatory 
agencies  and  may  bo  changed  by  them. 

A.  Flood  plain  regulations  -  A  general  tern  applied  to  the 
full  range  of  codes,  ordinances,  and  otlar  regulations  relating 
to  the  use  of  land  and  construction  \,'ir1iin  flood  plain  limits. 
The  term  encompasses  zoning  ordinance's,  sub-division  regulation, 
building  and  housing  codes,  encroachment  lavjs  and  open  area 
regulations. 

3.  Flood  proofing  -  A  combination  cA  structural  chauges 
and  adjustm.cnts  to  properties  subject  to  flooding  primarily 
for  the  reduction  or  elimination  of  flood  damages. 

6.  Selected  regulatory  flood  -  Tlie  magnitu.uc  of.  flood 
expressed  either  in  discharge  or  frequency  of  occurrence,  uhich 
ia  used  as  the  basis  for  flood  plain  regulations. 

7.  Subdivision  rcr-ulat.  or.s  -  Regulations  and  standards 
os!ablished  by  a  local  public  authority,  generally  the  local 
planning  agency,  with  authority  from  a  State  enabling  lav;,  for 
the  subdivision  of  land  in  order  to  secure  coordinated  land 
development,  including  adequate  building  sites  and  land  for 
vital  community  scrvic"s  and  facilities  such  as  streets, 
utilities,  schools  and  parks. 

8.  Zonirg  ordinance  -  fvn  ordinance  adopted  by  a  local 
governing  body,  v-ith  authority  from  a  State  zoning  enabling 
law.  which  under  the  police  po\;cr  divides  an  entire  local 
governmental  area  into  districts  and,  within  each  district, 
regulates  the  use  of  land,  the  height,  bul!;,  and  use  of  build¬ 
ings  or  other  structures,  and  the  density  of  population. 

C.  OTllFR  TFRllS 

Urban  Rcncv;al  -  The  overall  program  of  public  and  private 
action,  grovjing  out  of  the  national  Housing  Act  of  lOSA  as 
amended,  designed  to  prevent  the  spread  o,  bligl.r,  to  rehabili¬ 
tate  and  conserve  urban  areas  that  car.  Iv  ecrncmicall y  restored, 
and  to  clear  and  red'velop  areas  that  cannot  !)l  saved. 
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GENERAL  DISCUSSION  OF  GUIDE  LINES  FOR  FLOOD  PUIN 
REGULATIONS  AND  FLOOD  PROOFING  PRACTICES 

1.  GENERAL 

Regardless  of  the  location  of  the  flood  plain  or  the 
overall  plan  of  development  for  the  area,  the  available 
methods  of  controlling  future  flood  plain  use  and  of  flood 
proofing  existing  structures  in  the  flood  plain  are 
generally  the  same.  The  information  in  this  attachment 
contains  only  general  suggestions  and  the  details  of  the 
regulatory  legislation  must  be  tailored  to  the  plan  of 
development  for  the  flood  plain  concerned.  The  profiles 
and  flooded  area  maps  contained  in  the  main  report  provide 
the  basis  for  this  legislation.  Useful  advice  and  assistance 
may  be  also  obtained  from  those  localities  where  ordinances 
based  on  flood  plain  information  studies  have  already  been 
adopted. 

2.  IffiTHODS  FOR  ESTABLISHING  FLOOD  PUIN  USE 

Several  sources  of  information  on  the  problems  and 
preparation  of  flood  plain  regulation  legislation  are 
included  in  the  bibliographies  on  Development  of  Flood 
Plain  Regulations  and  Planning  References  which  follow  this 
attachment.  Several  methods  of  regulating  development  in 
flood  plains  are  contained  in  these  references.  Some  of 
the  controls  for  the  use  of  the  flood  plain  are  discussed 
in  the  following  paragraphs; 

a.  Floodway  and  Restrictive  Zones 


(l)  In  order  to  maintain  the  necessary  floodway 
for  the  selected  flood,  it  is  essential  that  encroachment 
lines  or  limits  are  established.  These  are  two  definitely 
located  lines,  one  on  each  side  of  the  river.  Between  these 
lines,  no  construction  or  filling  should  be  permitted  which 
will  cause  an  impedance  to  flow.  Final  choice  of  the 
magnitude  of  the  selected  regulatory  flood,  which  in  turn 
will  determine  the  allowable  types  of  development  in  the 
affected  areas,  is  a  matter  for  local  decision,  since  in  the 
final  analysis  it  is  determined  by  consideration  of  their 


( 


land  usane  needs.  Since  the  size  of  the  ref^ulatory  flood 
will  be  decided  upon  by  local  interests  after  receipt  of  this 
reportj  it  is  not  practical  to  suggest  encroachment  limits 
at  this  time.  Howeverc,  the  Corp*5  of  Engineers  will  provide 
technical  assistance  upon  request  to  compare  the  effects  of 
various  widths  of  floodway  on  the  profile  of  the  flood  which 
is  selected  by  local  authorities  as  the  basis  for  the  regu¬ 
lation  of  the  flood  plain, 

(2)  In  addition  to  establishing  floodway  limits, 

it  is  imperative  that  adequate  criteria  be  set  up  to  regulate 
vertical  and  horizontal  clear  openings  and  minimum  low  steel 
elevations  for  bridges  crossing  the  flood  plain,  Hridge  piers 
in  the  stream  channel  should  be  avoided  if  possible.  If  the 
span  length  requires  that  piers  be  used,  they  should  be 
streamlined  and  placed  parallel  to  the  flow  of  water.  On 
many  creeks,  alinement  of  the  bridge  crossing  to  provide  for 
effective  passage  of  ice  is  also  an  important  consideration 
The  most  economical  means  of  crossing  a  stream  is  the  use  of 
earth  embankments  with  a  small  bridge  or  culvert.  Unfortunately, 
this  type  of  structure  is  the  least  desirable  from  a  flood 
damage  point  of  view.  If  it  is  kept  at  a  low  elevation,  it 
is  frequently  overtopped  and  then  fails  to  serve  its  intended 
purpose.  If  the  roadway  and  embankment  are  kept  hiph,  the 
structure  will  act  as  a  dam  and  increase  flood  stages  upstream 
if  the  waterway  openin'^  is  not  adequate.  The  waterway  opening 
should  not  only  be  sufficient  in  area  but  the  area  must  be 
available  at  an  elevation  which  will  carrj'-  flood  flows  at  a 
level  vrfiich  does  not  cause  damage.  It  is  sometimes  necessary 
to  carrj"  the  roadway  on  a  series  of  piers  or  bents  in  order 
to  provide  sufficient  waterway  for  flood  flows, 

(3)  Channel  bottom  profiles  should  also  be  well 
defined.  Restrictions  should  be  developed  for  construction 
in  the  channel  so  that  future  sewers,  utility  lines  or  bridge 
pier  foundations  will  not  interfere  with  flood  flows,  suffer 
damage  by  floods,  or  cause  expensive  modifications  if  channel 
improvement  is  undertaken  at  a  later  date.  Low  dams  on  the 
stream,  which  provide  little  or  no  storage  and  are  no  longer 
in  use,  should  be  removed  in  order  to  reduce  the  water  surface 
in  the  im.mediate  area,  V/hen  a  dam  is  allowed  to  remain  in 
place  the  shoal  area  vrtiich  forms  at  the  upstream  end  of  the 
pool  should  be  removed  neriodically  and  in  order  that  ice 
floes  and  debris  are  not  easily  grounded.  Sewer  crossings 
should  be  made  beneath  the  bottom  of  the  stream  in  order 

to  keep  the  channel  free  of  unnecessary  obstructions. 


(li)  other  factors  adversely  affecting  flood  occur¬ 
rences  are  extensive  earth  or  refuse  fi 11s  within  the  flood 
plain  and  sharp  bends  in  the  river  channel.  Moderate  filling 
within  the  restrictive  zone  should  have  little  effect  on  up¬ 
stream  water  surface  elevations  unless  it  occurs  at  an  already- 
constricted  section.  Flood  plain  regulations  may  permit  a 
limited  amount  of  filling  in  the  restrictive  zones  in  order 
that  proposed  structures  may  be  built  above  the  regulatory 
elevations.  On  the  other  hand  extensive  filling  in  these 
areas  will  result  in  a  reduction  of  valley  storage  capacity 
which  may  produce  higher  peak  discharges  downstream  or  cause 
increased  stages  upstream  through  the  loss  in  discharge 
capacity.  Floodway  limits  or  encroachment  lines  should  be 
established  to  control  filling  within  the  flood  plain  area 
in  order  that  the  filling  will  not  cause  a  serious  increase 
in  water  surface  elevations  during  an  occurrence  of  the 
selected  flood.  Sharp  bends  in  the  river  channel  are  a 
form  of  restriction  to  flow.  As  such,  they  tend  to  raise 
upstream  stages  as  well  as  provide  potential  trouble  spots 
for  the  occurrence  of  ice  jams.  Any  man-made  modifications 
to  the  flood  plain,  which  tend  to  increase  the  sharpness  of 
these  bends  or  restrict  the  channel,  should  be  avoided.  It 
is  sometimes  possible  -to  modify  the  bend  with  a  local  channel 
improvement  which  would  reduce  water  surface  elevations  and 
ice  jam  occurrences  in  the  immediate  area. 

b.  Zoning  -  Zoning  is  a  legal  tool  used  by  cities, 
villages  and  towns  to  control  and  direct  the  use  and  develop¬ 
ment  of  land  and  property  within  their  jurisdiction.  A 
listing  of  localities  which  have  adopted  zoning  ordinances 
which  were  based  on  flood  plain  information  studies  is  given 
in  the  bibliography  at  the  end  of  this  attachment.  Correspon¬ 
dence  with  the  local  governments  concerned  may  provide  useful 
information  on  the  enactment  and  enforcement  of  effective 
ordinances. 

(1)  Zoning  ordinances  should  be  the  result  of  a 
comprehensive  planning  program  lor  the  entire  area  with  the 
purpose  of  guiding  its  growth.  The  State  of  New  York  enabling 
statute  which  permits  zoning  is  contained  in  Section  263  of 
the  Town  Law.  If  possible,  a  double  zoning  technique  is 
often  desirable.  In  preparing  a  master  land  use  plan,  all 
areas  should  be  zoned  for  their  most  appropriate  use.  This 
would  be  the  pattern  of  development  that  planners  and  local 
officials  envision  for  the  locality.  Then,  because  of  the 
flood  problem,  flood  zone  restrictions  for  the  appropriate 
area  could  be  superimposed  on  the  regular  zoning  map  and 
provisions  written  into  the  ordinance  specifying  the  kind 
of  improvement  necessary  to  have  these  restrictions  removed: 
for  example,  channel  improvement  or  levees  to  be  constructed 
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by  the  developer,  fillinp;  to  a  specified  minimum  elevation, 
prohibition  of  basement  construction,  specified  flood  proofing, 
etc. 

(2)  With  respect  to  the  high  flood  risk  areas  adja¬ 
cent  to  the  floodway,  consideration  should  be  given  to  retaining 
land  for  open  use,  such  as  agriculture,  parks  and  athletic 
fields.  Care  must  be  taken  that,  as  parks  are  developed, 
structures  of  higher  damage  potential  are  not  placed  at  an 
elevation  where  they  will  be  affected  by  floods.  An  illustration 
of  flood  plain  zoning  is  shown  on  exhibit  1. 

c.  Building  Codes  -  Building  codes  can  be  utilized  alone 
or  in  combination  with  flood  plain  zoning.  Since  it  is  not 
always  practical  to  prevent  the  location  of  all  buildings  in 
all  areas  subject  to  flooding,  building  codes  can  be  used  to 
minimize  structural  and  consequential  damages  resulting  from 
flood  velocities  and  inundation  to  those  buildings  which  must 
be  built  within  the  flood  area.  Building  codes  can  also  be 
used  to  reduce  damage  from  floods  greater  than  the  flood 
selected  for  flood  plain  reference.  Some  of  the  methods 
adaptable  for  inclusion  in  building  codes  are: 

(1)  PrevQit  flotation  of  buildings  from  their 
foundations  by  specifying  anchorage. 

(2)  Establish  basement  elevations  or  minimum  first 
floor  elevations  consistent  with  past  flood  occurrences  or 
the  selected  flood. 

(3)  Prohibit  basements  in  those  areas  subject  to 
very  shallow,  infrequent  flooding  where  moderate  filling  and 
slab  construction  would  prevent  virtually  all  damage. 

(li)  Require  reinforcement  to  withstand  water  pres¬ 
sure  or  high  velocity  flow  and  prohibit  the  use  of  materials 
which  deteriorate  rapidly  in  water. 

(5)  Prohibit  equipment  that  might  be  hazardous  to 
life  if  submerged.  This  includes  chemical  storage,  boilers 
or  electrical  equipment. 

d.  Subdivision  Regulations  -  Subdivision  regulations  can 
often  serve  as  a  supplement  to  zoning.  Regulations  may  specify 
the  lot  size,  elevation  of  land,  degree  of  freedom  from  flood¬ 
ing,  size  of  floodways  and  other  points  pertinent  to  the 
welfare  of  the  corranunity.  Areas  which  may  be  attractive  fcr 
subdivision  development  during  dry  weather  may  be  subject 

to  inundation  during  high  flows.  The  flooded  area  maps  in 
the  main  report  will  enable  local  governments  to  become  aware 


of  possible  trouble  areas  before  subdivision  permits  are 
issuedo 


Bo  Other  Controls  -  The  followinp  approaches  to  flood 
plain  ref^lation  may  be  adaptable  to  special  situations  or 
may  serve  as  supplemental  measures  to  an  overall  repulation 
program. 


(1)  Building;  financing.  Very  little  building  is 
carried  on  without  financing«  Government  and  private 
financing  institutions  can  control  development  of  the  flood 
plain  by  denying  mortgage  guarantees  or  funds  to  subdivision 
or  individual  builders  who  wish  to  build  in  the  flood  plain 
areao 


(2)  Public  purchase o  Outright  public  land  purchase 
of  the  flood  plain  is  another  method  of  preventing  flood  plain 
development.  This  method  is  most  effective  when  made  part  of 
a  recreation  or  park  plan  for  the  area, 

(3)  Flood  insurance.  Flood  insurance  at  the  present 
time  is  practically  nonexistent.  However,  its  use  in  the  future 
with  rates  accurately  indicating  flood  potential,  could  serve 

as  a  substantial  aid  in  regulatinr  flood  plain  development® 

(h)  Warning  signs.  An  inexpensive  method  which  may 
be  used  to  discourage  development  is  the  erection  of  flood 
warning  signs  in  the  flood  plain  area  or  the  prominent  posting 
of  previous  high  water  levels.  These  signs  carry  no  enforce¬ 
ment  but  simply  serve  to  inform  prospective  buyers  that  a  flood 
hazard  exists.  Several  signs  or  stage  boards  erected  on  public 
property  at  several  locations  within  the  tovm  showing  the  levels 
of  a  past  flood  and  the  100-year  flood  would  provide  a  con¬ 
venient  reference  and  keep  residents  aware  of  the  flood 
possibilities, 

3o  REDTIOTIOM  OF  FLOOD  LOSSES  BY  FLOOD  PROOFING 

Those  who  are  already  residing  in  the  flood  plain  and 
are  subject  to  flood  damage  may  be  particularly  interested 
in  the  methods  of  flood  proofing  the  affected  structures  in 
order  to  reduce  the  possible  damage,  A  recommended  reference 
is  "Flood  Proofing:  An  Element  in  a  Flood  Damage  Reduction 
Program",  by  John  R,  Shaeffer,  Some  of  the  possible  flood 
proofing  measures  are  listed  below.  The  first  three  methods 
are  particularly  applicable  to  residences  or  businesses  which 
normally  suffer  only  basement  flooding.  In  the  underdeveloped 
areas,  some  of  the  methods  may  be  incorporated  into  building 
codes,  zoning  or  subdivision  regulations  in  order  that  struc¬ 
tures  permitted  in  the  restrictive  zones  can  be  better 
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protected  for  floods  rreater  than  the  selected  reference  flood. 
Exhibit  2  illustrates  sore  of  these  flood  proof inr  methods. 

a.  Seepage  Control  -  This  method  involves  the  use  of 
asphalt  or  quick  set  hydraulic  compounds  to  seal  walls  which 
are  subjected  to  water  pressure.  This  approach  is  often  com¬ 
plemented  with  sump  pits  and  pumpinp, 

b.  Prevention  of  Sewer  Backup  -  In  many  areas,  not  subject 
to  direct  overflow,  considerable  damafte  occurs  from  backup  of 
sanitary  or  combined  sewers  that  are  overloaded  by  hiph  storm 
water  runoff,  flooded  manholes  or  high  tailwater  at  the  sewer 
outlets.  Various  types  of  automatic  and  manually  operated 
valves  and  checks  can  be  installed  on  house  sewers  as  well  as 

on  lateral  and  trunk  sewers  to  prevent  flooding  from  sewer 
backup.  In  the  absence  of  these  measures  a  section  of  pipe 
screwed  in  place  over  basement  drains  is  a  cheap,  effective 
means  of  coping  vfith  this  problem.  It  allows  water  to  rise 
up  in  the  pipe  but  prevents  overflow  up  to  the  limit  of  the 
length  of  pipe.  It  is  recommended  that,  whenever  possible, 
the  storm  and  sanitary  sewers  be  separate  systems  to  prevent 
backup  through  a  combined  system  into  residences  from  overloaded 
storm  sewers. 

c.  Permanent  Closure  -  In  a  relatively  watertight  struc¬ 
ture,  unnecessary  openings  may  be  permanently  sealed.  If  the 
passage  of  light  is  desirable,  glass  brick  or  other  translucent 
material  having  adequate  structural  strength,  should  be  con¬ 
sidered.  . 

d.  Protected  Openings  -  Sandbagging  of  doorways  and 
other  necessary  openings  in  structures  has  been  used  as  a 
temporary  emergency  protection  for  many  years.  Removable 
bulkheads  or  flood  gates  are  often  a  more  efficient  means 
of  accomplishing  the  same  purpose.  These  devices  can  ^e 
bolted  against  a  frame  containing  a  neoprene  gasket  which 
provides  a  watertight  seal. 

e.  Protective  Coverings  -  The  rapid  development  of 

new  types  of  plastics  with  various  specific  properties  should 
be  considered  in  connection  with  sealing  and  protecting 
machines  and  mechanical  equipment  from  silt  and  rust  damage. 

f.  Fire  Protection  -  The  possibility  of  fire  from 
electrical  short  circuiting  is  a  potential  hazard  during 
flooding.  Power  shut-off  on  a  large  scale  is  generally  not 
practical  because  it  usually  would  affect  areas  outside  the 
flooded  zone.  Attention  to  fuse  protection  for  individual 
structures  could  reduce  the  possibility  of  fire  when  power 
is  not  disrupted. 
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g.  Elevation  -  The  regulation  of  the  minimuin  elevation 
above  which  future  structures  must  be  built  has  been  discussed 
previously  in  connection  with  zoning  and  subdivision  regulations. 
However,  for  existing  structures  in  flood  risk  areas,  provisions 
can  be  made  for  raising  machinery,  furniture  or  other  valuable 
equipment  above  flood  level.  Some  property  owners  have  protected 
household  furnishings  during  past  floods  by  carrying  them  to 
higher  floors.  Heating  plants  can  be  permanently  suspended 
from  the  cellar  ceiling.  It  is  possible  to  raise  the  first 
floor  of  a  structure  several  feet  in  order  to  stay  above  normal 
flood  levels.  The  basement  would  still  be  subject  to  damage, 
however,  unless  it  could  be  protected  by  other  flood  proofing 
methods. 

ho  Watertight  Covers  -  Storage  tanks  with  contents  which 
are  damageable  by  flood  waters  should  be  pr  dected  by  gaskets 
and  watertight  caps.  Watertight  covers  should  also  be  installed 
on  manholes  in  the  flooded  areas.  This  can  I'rpvent  basement 
damage  from  overcharged  sewers  or  pum-pirg  stations  by  the 
relatively  frequent  floods  although  property  in  the  flooded 
area  v'ould  still  be  subject  to  damage  from  greater  floods. 

i.  Structural  Design  -  Sometimes  s:  «'cific  features  can 
be  incorporated  into  the  design  or  orientation  of  a  new  struc¬ 
ture  so  that  potential  damages  are  minimized.  Concrete  pilings 
have  sometimes  been  beautifully  integrated  into  the  architectural 
design  of  a  structure,  while  simultaneously  raising  the  structure 
several  feet  above  the  flood  plain. 

j.  Utilities  Service  -  Considerable  financial  loss  can 
occur  when  power  failures  cause  disruption  of  refrigeration 
or  heat.  Disruption  of  gas  service  has  a  similar  effect. 
Rerouting  of  utilities  to  provide  separate  service  for  flood 
affected  areas  can  only  be  achieved  by  the  utility  companies. 
However,  combining  a  general  knowledge  of  the  flood  problem 
with  foresight  and  good  planning  may  simplify  and  expedite 
rerouting  procedures  when  flooding  does  occur.  In  specific 
cases  bottled  gas  has  been  used  to  supply  heat,  and  gasoline 
driven  generators  have  been  utilized  to  supply  minimum 
essential  power. 
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Al.  GE^'^.V.L 

This  appendix  has  been  prepared  as  supplement  to  the 
Cazenovie  Creek  Flood  Plain  Information  ’eport.  Its  purpose 
is  to  provide  additional  data  for  the  use  of  those  persons 
concerned  with  the  technical  aspects  of  flood  plain  planning. 

The  Buffalo  LMstrict,  Corps  of  engineers,  can  provide  an 
explanation  or  interpretation  of  tlic  data  included,  if 
necessary,  or  information  on  how  to  obtain  additional  data 
that  may  not  bo  included  in  this  report.  Such  requests  should 
be  first  coordinated  with  the  Few  York  State  'ater  Resources 
Commission,  Conservation  Department,  '  Ibany,  .'e^’  York  12726. 

n.  CLII'WTOLCGY 

Couth  iales  I'mcry  Park  is  the  only  c  1  ima tologi ca  1 
station  located  within  the  Cazonovia  Creel-  basin.  The  U.  3 
Weather  Bureau  has,  however,  collected  data  for  varying 
lengths  of  time  at  11  additional  stations  located  adjacent 
to  the  Cazenovie  Creel;  basin.  The  periods  of  record,  types 
and  locations  of  the  12  stations  of  which  10  are  still  in 
operation,  are  shown  in  tabic  Al,  The  locations  of  those 
stations  relative  to  each  other  and  to  tic  hnsln  under  study 
are  shown  on  plate  .1,  The  only  first-order  Weather  Bureau 
Station  is  located  at  the  Buffalo  ''irport. 

-'3.  FRECIPITATIOr: 

Tlic  monthly  average  precipitation  amounts  for  a.  repre¬ 
sentative  selection  of  rainfall  stations  vary  from  a  minimum  of 
2.53  inches  in  February  to  a  maximu;n  of  3.33  inches  in  Way. 

The  highest  station  average  monthly  precipitation,  4.34  inches, 
is  that  at  South  'laics  Emery  l-rk  in  September,  /verage  annual 
precipitation  varies  from  31.27  inci  cs  at  Stafford  to  40.96 
inches  at  South  Wales  Emery  Park.  Thr  average  of  all  stations 
is  36.92  inches.  Annual  mean  precipitation  at  each  station  is 
sho;jn  on  plate  'I  along  with  isohyctal  lines  of  equal  annual 
precipitation  amounts.  The  isohyetrl  pattern  shows  the  area  of 
higher  prccipit-’tion  just  ^ast  of  La!;;,  eric  which  includes  the 
Cazenovia  Creek  ba.sin.  /vorepe  monthly  precipitation  for  all 
stations  is  compared  with  average  monthly  precipitation  at 
South  '.'ales  Emery  Park  and  the  average  monthly  runoff  at  the 
Ebenezer  gage  on  plate  Al.  inuring  the  months  of  January  through 
/prll,  runoff  averages  from  80  to  150  percent  of  the  total 
average  monthly  precipitation  including  the  water  equivalent 
of  snowfall.  nnual  runoff  has  averaged  about  60  percent  of 
the  annual  precipitation. 


1 

( 


T  '';LC  '1.  -  CUmntoloricr'l  stations  in  rind  .Tdipccnt 
to  t1' :  Crzenovl>i  Crook  bosln 


Period  of 

Loci 

at  ion 

station 

record 

Type 

Elevation 

Latitude 

Longitude 

Arcade 

1889-1907 

1943 

'll 

1,480 

42°32' 

78°25* 

lata via 

1931-present 

U 

900 

43°00' 

78°11* 

Buffalo  'J.O. 

A 1 rport 

l£3?-prcsent 

C  J 

705 

42°56' 

70 '’44* 

Derby  ? 

1945-1951 

.... 

660 

42°42' 

78°00' 

Zlm'; 

1942-1960 

C' 

765 

42°51' 

7l“39' 

Gowanda  State 
’’ospita.  1  (1) 

1945-prGsent 

C!'J 

865 

42°29' 

70^56’ 

Linden 

1912-prcsent 

;  T 

1,120 

42°53' 

7S°10' 

South  '-.'ales 

Emery  Pork(?) 

1931-prascnt 

1,090 

42°43» 

7."°36‘ 

,Caf  f ord 

1931-prcGCnt 

» 

915 

42°59» 

78"05* 

'.'ales 

1948-pre3ent 

c 

1,150 

42°44' 

7P'^31' 

/'ars.aw  5  S.U. 

1952-prcsent 

^  T 

1,715 

42'’41 » 

7^°1?' 

'  'iscoy 

1940-present 

1,200 

42°30' 

78'^05' 

(1)  !-'nov;a  as  GoT’anda  prior  to  r;ay  1951, 

(?)  Knoim  as  iouth  ^/alos  prior  to  /pril  1951. 
C  According  gage. 


'■  ’’on-racord  ing  gage, 
n  .Snowfall  data, 

J  Supplancntal  data. 
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The  average  annual  snowfall  for  all  stations  is  82.3 
Inches,  Of  the  monthly  means  for  these  stations,  the  highest 
is  22.^  inches,  occurring  in  January  at  Arcade.  verage  annual 
snowfall  for  nearby  stations  is  shovm  on  plate  .'2  with  lines 
of  equal  annual  snowfall  developed  for  the  area.  Average 
monthly  snowfalls  for  South  '.'ales  emery  I’ark  and  the  area 
stations  are  shown  on  the  graph  on  plate  A2.  The  water 
equivalent  of  the  snow  Is  Included  in  the  precipitation 
figures  of  plate  /I,  The  snotjfall  pattern  shows  an  area 
of  higher  snowfall  running  northeast  from  Lake  Erie  as 
moisture  laden  air  Is  carried  from  Lake  Erie  by  prevailing 
southwest  winds. 

A5.  TEMPERATURE 

The  average  annual  temperature  for  all  stations  is  46.9 
degrees  Fahrenheit.  July  is  the  warmest  month  and  January 
is  the  coldest  month  with  average  temperatures  of  69.2  and 
24.2  degrees  Fahrenheit,  respectively. 

A6.  EOT ABLE  STORMS 

The  most  notable  of  recent  storms  that  produced  high 
water  were  the  June  1937,  February  1939,  March  1942,  March  1955, 
March  1956,  January  1959,  and  January  1962  storms.  Earlier 
floods,  documented  in  previous  reports  by  various  agencies, 
occurred  in  February  1902,  February  and  rii-rch  1904,  and 
January  1929.  Known  rainfall  and  discharges  for  the  more  recent 
storms  are  shown  in  tables  A2  and  '.3,  respectively. 

TABLE  A2.  -  Comparative  rainfall-runoff  data,  (approximated) 
for  recent  notable  storiTis  over  Cazenovia  Creek 


.1 

f 

:  Avenge  : 

Runoff 

A 

Storm 

:  precipitation  : 

:  (inches)  : 

at  gage 
(inches) 

r.'iuL''  'O ,  -  >!ot;ihl  •  flood  c’ i  r;c!rrr.^'s .  in  cfs  c'lt  the 

U.S.  Ccnlo{;icrI  ■:urvov  gr’RC  nt  ■idf’c  'ore' 


Flood 

June 

1937 

iiarc'' 

1942 

1  larch 
1955 

March 

1956 

January 

1959 

Discharge 

cf s/sq.mi . 

11,100^^^ 

S3 

11,200^ 

84 

(2) 

13,500^ 

101 

C’) 

13,000^ 

97 

12,600  ^ 

94 

(1)  EstiTTiPtcd  by  Corns  of  Engineers. 


(2)  Published  by  United  Stetes  Geolor, icol  iurv'cy 
A7.  l.MUFALL  lUTEUEITY 

The  intens i  ty-durnt  ion  curve  on  pl"ti.  A3  indicates  !’.ow 
frequently  storms  of  n  specific  'iv  rnge  rninfall  intensity, 
lasting  for  a  specific  length  of  time,  cm  bo  expected  to 
occur  at  the  Buffalo  Uenther  Bureau  irport  station.  This 
curve  is  representative  of  a  rninf'll  that  may  occur  at  any  point 
within  the  Cazenovia  Creel;  basin.  The  basic  data  for  plate  .'.3 
was  derived  from  U.  S.  verther  Bureau  Technical  ^aper  Uo,  40, 
■Rainfall  Frequency  .‘tlas  of  the  United  Ctatcs.  The 
January  1959  rainfall  had  an  average  intensity  at  the  Buffalo 
il.3.  Airport  station  of  0.11-inch  per  hour  for  a  period  of 
11  hours.  Arom  plate  A3,  this  average  intensity  for  a  11-hour 
period  would  have  a  frequency  of  once  in  about  1.5  years. 
Aipproximately  7  inches  of  snow  on  frozen  ground  added  to  the 
runoff  from  the  storm  rainfall. 

AS.  During  the  larch  1955  storm,  the  station  at  Oalas 
developed  an  average  intensity  of  about  0.31- inch  per  hour 
for  a  period  of  7  hours,  which  hns  a  frequency  of  once  in 
about  10  years. 

A9,  The  maximum  24-hour  rainfall  recorded  at  Buffalo  was 
4.28  inches  on  28-29  August  1893.  m  7  upust  1963,  the 
official  U.  3.  'Jeather  Bureau  station  at  tlic  Buffalo  A  iroort 
recorded  3.88  inches  in  24  hours,  most  of  which  fell  in  about 
5  hours.  A  precipitation  recorder  at  the  Buffalo  jcwer 
Authority  in  Ajouth  Buffalo  recorded  4.88  inches  for  this  same 
period.  This  storm  established  netv  records  for  ona-Iiour  and 
two-hour  durations  during  the  month  of  August.  I  late  A.3  ind  ii-at.-.*; 
that  the  rainfall  of  1.74  inches  which  occurred  in  one  hour 
has  a  frequency  of  once  in  about  20  ycors.  The  2.58  inches 
which  fell  in  two  hours  has  "  frequency  of  about  once  in  50 
years.  The  5-hour  rainfall  of  3.69  inches  has  a  frequency  of 
about  once  In  100  years.  Plate  '3  may  hr  especially  useful 
to  those  designing  and  approving  the  design  of  culverts  and 
other  small  drainage  structures  which  may  be  constructed 
within  the  basin. 
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The:  Unitin'  -.t.ntcs  Gcologicr:!  ^urv/y  hrs  publi.=  l'C'd 
records  of  stream  flow  at  the  'Mdne  'oad  gage  sit,  in 
Ebenezer  since  the  g'ge  x^as  cstabiiri'n  d  in  Jurv,  except 

for  six  '■  onths  in  1955  during  the  construction  of  r  n.w 
highway  fridge.  The  station  records  stages  resulting  from 
runoff  from  the  134  square  miles  of  watershed  upstream 
of  that  point.  The  total  drainage  are-’  of  the  watcrstiod 
is  138  square  miles  so  that  this  gag:  sit:  measures  almost 
the  total  creek  flow.  The  recor'-’s  from  this  gag:  were  usc^' 
in  developing  the  discharge-frequency  and  stagu-frequcncy 
relationships  as  described  in  paragraphs  .14  through  I*"'. 

Since  this  recording  gage  on  C'^zenovia  Creeft  X'J.ts  not  in.stallej 
until  June  1940  no  record  of  t'^e  June  I*"'!?  flood  was  obt'inid. 

comparison  of  approximate  rainfall  "'nd  runoff  for  recant 
storms  is  shoX'Jn  in  table  "2.  d.rcent  notabl;  flood  di  scfn.r:',,  s 
.are  compared  in  table  /3.  The  mayimu:'  'r;',.  racordi  d  at 

the  Ebenezer  gage  site  is  13,5f^O  cfs  on  1  arch  1955. 

Discharge  per  square  mile  wr.s  -'pnror.  ia 'te  ly  101  cfs  for  t'^is 
occurrcnc:.  Daily  mean  discharges  and  annu  1  oca'  i  scl-.'rg- s 
arc  published  annually  by  t!xe  Unit.:d.  tat'  >  "e’>artm.,nt  of 
the  Interior-Geological  .lurvey  in  'urf^co  '''ter  'Records  of 
Mexi?  York.  Conics  of  that  report  may  h,r  obt'ined  from  District 
Chief,  'Viter  Tcsourccs  Division,  o.  G.ological  .Curv'jy, 

F.  0.  Box  94R,  Federal  Building,  Albany,  Yexv?  York  12201,  Staff 
gages  have  been  established  by  the  County  Department  of 

Public  Dorks  at  Orchard  Par!  Road  and  Caz.jnovia  Street.  The 
gages  are  located  on  pl.atcs  2  and  3,  .'nd  ari,  described  in  table  A4. 

TABLE  A4.  -  Staff  anc  record i nn  yaaes 


Location 

Oo'^rptiap 

n,ancy 

Tv  pc 

Drainage 

area 

sq .  mi , 

Elevation 
of  gage  zer^ 

n.s.c.  I 

G.S.  datum 

Cazenovia  Street-upstream 
retaining  x,;all, right  b.ank 

Erie  Co, 
D.: 

S  t  a  f  f 

137 

580.30 

Cazenovia  Street-upstream 
rct-’ining  wail,  left  bank 

Erie  Co. 

n.v.w. 

-t  iff 

n? 

5S1.92 

Orchard  Park  Road  -  dox-in 
stream  left  abutment 

IriJ  Co. 
D.i\  1. 

Staf  f 

136 

593.64 

Ebenezer  -  upstream  side 
of  'idge  load, right  bank 

U.S.G.S. 

Recorder 
in  standard 
gage  house 

13A 

604.86 

.11.  '‘Tl''G  CU’;VES 


Tbc  stnge-d  1  sch:'rgo  rcli’t  ionsli ip  for  tbc  sit'"  shown 

on  plptc  '.6  wns  dovolop^u  from  the  dischnrgo  meosurcinent.s  mrdo 
rt  the  site  by  the  United  Strtes  Ccologicrl  Purvey.  The  rating 
curve  is  t^'cll  defined  by  dischrrgc  mersurements  to  7,700  cfs  and 
V7as  extended  through  lognri tl'-mlc  plotting  to  13,500  cfs  on  the 
basis  of  the  larch  1955  flood,  .''II  of  the  references  to  flood 
discharges  in  this  report  were  based  on  this  original  rating. 

.''12.  Because  of  the  sharp  break  in  th-  channel  profile  at 
T.'-zenovin  Street,  channel  discha.rges  go  into  super-critical 
flow  making  ijsekwater  computations  impossible  to  comput..;. 
Therefore  the  rating  curve  for  refer.incc  point  1  at  Cazenovia 
Street  was  developed  by  ^omputing  critical  dcptlis  from  the 
generalized  expression  O'^/g  a^/T,  where: 


2)  *=  discharge  in  the  channel  in  cubic  feet  per  second. 

g  =  gravitational  acceleration  of  32.2  feet  per  second. 

a  '■  The  cross  sectional  area  of  the  waterway  in  square  feet 

T  =  The  top  width  of  the  channel  in  feet  at  the  water 
surface. 


From  this  foraiuln  the  discharge  can  be  solved  at  any  critical 
depth.  The  data  for  this  formul.-’  is  based  on  channel  condi¬ 
tions  after  improvements  by  the  City  of  3uffalo. 


-'13.  curve  relating  stage  to  discharge  for  open  v’-.tcr 

conditions  was  also  developed  for  the  reference  point  at 

Orchard  Park  Toad  bridge  and  is  shown  on  plate  '5,  scries 

of  back  water  computations  were  made,  using  Manning's  formula, 

to  determine  the  water  surface  elevation  at  the  rcfcrcnc..; 

point  for  a  number  of  solecte-l  discharges-.,  yinnning's  for'iula 

for  open  channel  flow  is  =  1.43&  -32  , 

-  vjhcrc : 

n 

"2  =  discharge  in  cubic  feet  per  second 

n  =  a  friction  const"nt  which  is  nn  index  of  the  relative 
resistance  to  flow  of  the  surface  over  which  the  w-tcr 
flows 

“  cross  sectional  area  of  the  :7."'terv.’''y  in  square  feet 
at  the  water  surface 

2  =  hydraulic  radius  -  th  ’  ratio  of  th.^  cross  sectional 

area  of  the  waterway  ."t  t'  c  :7ntcr  surface  to  tlie 
perimeter  of  the  channel  or  ovarbank  which  comes  in 
contact  vjlth  the  water 

3  =  slope  of  the  water  surface  in  foot  per  foot. 

Starting  b-'ckwater  elevations  vjare  selected  from  a  critic.al 
depth  curve  dcrlv-d  at  Cazenovio  -treot  bridge. 

6 


m'l.^L’ENCY  Cm\r:s 


'lecords  of  .''inmj.'l  disc^'nrp  frco  th?  I'nitcd  itritc"; 

Geologic."!!  -urvey  goRt  nt  rofortncc  point  1  .  ro 
for  ?A  yc.'rs.  during  winter  end  soring  runoff  contMtions 
tbc  strge  ."ind  discharge  relationship  is  usually  nff.-Cted 
bt  ice  jnms  m/iking  it  difficult  to  detr  mi  n.,  diseberge 
for  n  prrtlculer  flood. 

'15.  '  method  described  in  St,'’t  i  st  ice  1  'ethods  in  'ydrology  , 

by  Leo  ilcerd  wes  used  to  develop  the  (st.'it  ist  ical ) 
dischirgc-frequcncy  curve  for  the  geg^  nt  Ebenzer,  using  the 
peak  discharges  for  the  ?4-year  p?riod  of  record.  This  frequency 
curve  was  assumed  to  be  applicable  for  all  reaches  since  there 
is  only  a  3  square  mile  difference  in  drainage  area  between 
reference  point  1  and  reference  point  3.  This  frequency  curve 
is  shown  on  nlatc  ,'4. 

/'Ih.  Hue  to  the  frequent  occurrence  of  ice  jams,  stage- 
frequency  curves  were  also  developed  for  t^e  three  reference 
points  and  were  considered  to  be  mor_  reDr.-Scnta  t  i  vc  of  the 
damage-f roqucncy  rcl.''t  ionsbip.  '  stage- f  reouency  curve  for 
each  of  the  reference  points  is  shown  on  plate  PM. 

.'17.  /'nnual  maximum  st.og.^s  at  the  Cazenovin  "-'treet  bridge, 
reference  point  1,  were  obt.ained  from  Corps  of  Engineers  high 
water  marks,  the  City  of  Buffalo's  dr'ily  not._s  .md  the  rating 
curve  using  annual  m.aximum  disch<arg_s.  The  stages,  for  a  total 
record  of  24  years,  were  are.-yed  in  descending  order  and 
assigned  a  plotting  position  "'S  d^srrib..d  in  ‘  Statistic.  !  !:ethods 
in  "ydrolo.gy'  ,  by  Leo  Board.  The  r..sulting  curve  g.'^v.. 
an  exceedence  frequ-ncy  of  .'pproximati- ly  four  percent  for 
the  January  lOSB  flood  stag..,  which  is  the  m.'xi-um  flood  of 
record  at  reference  point  1. 

'iB.  Only  the  thre'  highest  st.'g..s  in  the  last  20  years 
were  known  at  (''■rch.ird  Park  "nad,  rcfcrcnc'  point  2,  The 
stages  for  the  remaining  events  were  not  known;  bow’c-ver, 
they  were  knot.'n  to  b-.'  low.  r  then  th..  t’TvC  highest  stages. 

These  high  st.ages,  dii...  to  ic.-  j'.ais,  v.'.r^.  nlott  C  using,  t'"'; 
plotting  method  of  B.  ard.  .'l.so,  .in  ice-fr.-'e,  s t .age- f r equency 
curve,  developed  from  tb„  rating  curve  .at  '^rch.-.rd  i'ark  do, ad 
and  the  d  iscb -rgc-frequcncy  curve,  w.'s  plotted  bv  the  same 
method.  dn  ice  stag.a-f requcncy  curve  wa^  then  dr, '..fn  through 
the  three  high.-vst  pe.als  using  thv.  ic;-frrv,  st.age- f reauenev 
curve  rs  a  guide.  This  .st.age  -  f  requ  ;ncv  curve  indicates  th.at 
the  stage  of  the  flood  of  Ibrch  1955,  which  bras  the  maximum 
disch.-’rge  of  record  at  referenc  '  point  ,  ha.s  .-n  exceedence 
frequency  of  five  percent. 

■'19,  t  the  g'^e  site  in  Ehcncz  'r,  r  fercncc  point  3, 

24  maximum  stages  at  thr  r.. cording  '• 'px  for  the  period  of 
record  were  arranged  and  plotted  .-s  soor; strd  by  Beard.  This 
produced  a  stage- f  requ.,  nev  ourv  ■  indicating  that  th:  .''arch  1955 
flood,  which  is  tb,  maximum  knov-.n  floor!  of  rr  ct.rd  .at  ref  :rence 
point  3,  has  .an  .  xo.  .  d  au'  fr  nov  f  four  a.  rc-'!it. 


20.  A  <J  i  scH.i  r 'Tc-''tra  i  nfC’c  arv-'a  relationship  has  been 
dcvplopcd  for  the  Oazenovln  basin  so  th-^t  n  frequency 
curve  can  he  estimator  for  o  loc'tion  on  the  strecai  other 
than  at  tho  gape  site. 

A21.  Cayuga  Creek,  Buffalo  Crook  end  Cazcnovla  Creek  arc 
ell  of  tho  sarne  watershed.  These  cr.  cl-s  and  Cattaraugus 
Creek  have  similar  basin  topography  end  arc  subject  to  the 
same  storms.  ’  d  i  schargc-dra  i  nage  e.rea  relationship  was 
developed  using  data  from  the  gage  at  Lancaster  on  Cayua.a 
Creek,  at  Gardcnvillc  on  Buffalo  Creek,  near  Ebonezor  on 
Cazenovia  Creek,  and  at  Gowanda  on  Cattaraugus  Creek.  T'v 
ro I'lt lonsh i p  was  developed  by  plotting,  the  mean  annual  dis¬ 
charge  (two-year  frequency)  for  tV  2  period  of  record  vs. 
drainage  area  on  log-log  paper  and  d'-termining  the  equation 
for  the  line  of  best  fit. through  the  points.  T''e  resulting 
equation  is  ^'m  =  196i  *  wheru  '2'"  Is  the  mean  annual  flood 
discharge  in  cfs  (507.  exceedence)  and  "A'-  is  area  expressed 
in  square  miles.  This  generalized  curve  Is  shown  on  plate  5. 

The  information  on  plate  A5  may  be  used  to  develop  a  disc^'arge- 
frcquency  curve  for  any  point  in  the  basin  wl-iv.re  the  drainage 
area  is  known.  For  example,  to  compute  the  discharge-frequency 
relationship  for  the  Cazenovia  basin  with  50  square  miles  of 
drainage  upstream  of  that  point,  the  procedure  outlined  on 
plate  A5  should  be  followed.  The  thre:  computed  dlscltarge 
values  of  Qtt,  and  should  then  be  plotted  on  log- 

probability  paper'and  connected  by  a  single  line.  This  line 
represents  the  discharge-frequency  relationship  for  the  given 
drainage  area.  The  vertical  dashed  lines  on  the  discharge- 
frequency  on  plate  \4  will  serve  as  a  guide  in  plotting 

‘15.97.  '^04.17/ 

■22.  BRIDGES 

Table  -'5  contains  dot-'  on  bridges  over  tho  Cazenovia 
Creek  which  arc  pertinent  to  flood  carrying  capacities. 

Visual  observation  during  floods,  coupled  with  information 
in  the  table  will  give  a  guide  to  f-e  determination  of  the 
relative  construction  of  various  bridges  along  t'^:  crec!; 
within  the  study  area. 

A23.  BEFC:  ::atks 

In  determining  the  elevations  of  th.e  high  v>ater  mar!'s 
through  the  study  area,  numerous  bench  marks  were  established 
for  vertical  control.  Table  '6  is  a  listing  of  the  location 
and  description  of  these  bench  marks.  The  bench  marks  are 
also  located,  approximately,  on  plates  2  and  3,  of  the  main 
report.  The  list  is  presented  as  an  aid  to  local  Interests 
in  establishing  staff  or  crest  gages,  setting  minimum  elevations 
for  future  development  or  establishing  other  elevations  necessary 
to  flood  plain  planning.  .11  elevations  in  this  report  arc 
referred  to  U.S.  Coast  and  Geodetic  Purvey  datum.  Tho  coricction 
factors  between  U..3.C.  'S  G.S.  d.atum  and  other  datum  pl.nncs  used 
in  the  are.a  arc  given  in  table  ••',7.  The  bench  marks  listed  In 
table  .6  should  be  suitably  markr'd  and  preserved. 


APLt;  A5  -  Bridge  data 


Rpnrh  mark 
dp  s  j  j'na  r  ion  + 
approximate 
jreek  mile 

Klevacion  feet 
on  U.S.C.  t, 
n.S.  datum 

Pe.ser  ii''' ion 

A 

1 . 

596. 7P 

A  chiseled  crtjss  on  ti  n  of  con¬ 
crete  retaining  v;a  1  1  •n  left 
hank  downsL  re-am  side  of  Caze- 
novia  Street  Fridge  over 
Cazenovia  Creek. 

B 

1.46 

598.11 

A  chiseled  cro.ss  on  top  of 
.soutlierly  holt  of  fire  hydrant 
at  the  ciiraer  of  Abbott  Road 
and  Red  Jacket  r.Trkway. 

C 

1.59 

597.86 

At  Green  Road  bridge  over  Caze- 
novia  Creek  in  Cnzenovia  Park, 
a  chiselled  souare  on  the  down¬ 
stream  corner  of  tlie  I'ase  for 
the  .square  pillar  t'li  tb.e  left 
bank  downstream  wing  wall. 

n 

1 .  76 

598.24 

On  the  northwest  corner  of 

Beyer  ar.d  Will  ink  Streets,  jn 
top  of  the  letter  " n"  in  the 
word  "open"  on  the  fire  hydrant 

F. 

1.82 

604.10 

A  chiseled  cross  on  top  of 
southerly  bolt  of  fire  hydrant, 
on  the  south  side  of  Potters 
Road,  50  feet  ea.sL  of  V.'oodsiae 
Avenue,  in  front  of  residence 
number  203. 

F 

1.91 

597.50 

A  chiseled  cross  on  top  north¬ 
west  corner  of  the  downstream 
left  bank  concrete  cable  anchor 
for  the  suspension  foot  bridge 
in  Cazonovia  Park  over  Caze- 

novia  Creek. 

G 

1.99 

610.89 

A  chiseled  square  located  on 
the  southeast  corner  of  a 

3-foot  high  by  2-foot  square 
concrete  block,  on  the  north 
side  of  Potters  Road,  5(i  foot 

,,f  J*  V  ,  .M- 1  1  .  1  .  i  •' 

R.*nch  mark 
designation  + 
approximate 
creek  mile 

Elevation 
feet  on 

U.  S.C.&G.S. 
datum 

Desc  r i pt Ion 

H 

2.39 

605.52 

A  chiseled  square  on  top  of  Che 
left  bank  concrete  bridge  seat, 

2.07  feet  below  the  ur:^tream  side 
steel  beam  tor  the  Lcj;igh  Valley 
Railroad  bridge  over  tazenovia  Creek. 

I 

2.61 

616.63 

At  Orchard  Park  Road  Ijririge  over 
Cazenovia  Creek.  A  chiseled  cross 
on  top  of  left  bank  doi.'nst ream 
abutment . 

J 

3.27 

613.83 

At  Pennsylvania  Railroad  bridge  over 
Cazenovia  Creek.  A  (liiselcd  square 
on  Cop  of  the  bridge  seat  on  the  left 
bank  downstream  side. 

K 

3.29 

617.23 

At  the  New  York  Central  Railroad 
bridge  over  Cazenoiia  Creek.  A 
chiseled  square  on  tip  of  the  left 
bank  upstream  ai'utment. 

L 

A. 11 

625.81 

At  the  Ridge  Road  bridge  over  Caze- 
novia  Creek.  A  st  ar:  ward  l:.S.G.8. 
bronze  reference  riork  .set  in  the 
top  of  the  dowustreani  light  bank 
bridge  ahijttnent. 

M 

A.  11 

625. 70 

At  the  Ridge  R.iad  hridfre  over  Caze¬ 
novia  Creek.  A  .stan'ard  I'.S.G.S. 
bronze  refiM-enco  tarK  set  ii.  the 
top  of  the  upstream  right  bank 
bridge  abutment . 

N 

5.58 

6A2.03 

At  the  Union  Rond  bridge  ovtr  Caze¬ 
novia  Creek.  A  cliisoied  so  rare  on 
the  top  of  concrete  at  tin  ;  ase  of 
the  .steel  railirg  on  tiie  d  i  v  ns  t  r  earn 
side,  80  feet  [coni  the  north  end 
and  over  the  center  of  the  north 
arch  of  hridg;c. 

0 

6.13 

650.05 

At  Mill  Road  In' tdgc  ovot  Cazenovia 
Creek.  A  chi.=  cled  cross  on  top  of 
right  hank  dowiist.  i  eau;  abutmont  at 
junction  ot  wing  wall  and  abutment . 

..11 


TABLE  A7 


Conversion  focCors  between 

United  States  Coast  and  Geodetic  Surve'^ 

datum  and  other  area  elevation  data. 


To  obtain  U.  S.  Coast  and  Geodetic  Survey  Datum 


Datum 

U.  S.  Lake  Survey  datum  (1935) 
International  Great  Lakes  datun'  (1955) 
City  of  Buffalo  datura 


Conversion  factor 

0 . 5'-i  feet 
-i  1.29  feet 


575.45  feet 


NOTE;  Although  these  conversion  factors  may  vary  .s  lig.it  ly  in 
different  localities,  they  should  give  satisfactory 
results  for  flood  plain  regulation  purposes. 


..12 


'2ii.  V-i'Ttl  f:,-'  '.KS 

trbulrition  of  the  hlj’h  wnter  ni.  rks  obtained  in  tb: 
study  pre-n  for  the  Jonuory  lOS'',  1962  rnd  19fi  floods  p.re 
given  in  t?bl;-  3  of  this  appendix.  Tlie  rpprox  impt ;  locations 
of  the  high  water  marks  arc  shown  on  pl/tes  2  and  3.  The 
1950  higf  water  marks  were  used  to  develop  the  1950  flood 
profile,  shown  on  plate  4.  It  will  be  noted  that  the  profile, 
as  drawn,  does  not  pass  exactly  through  all  of  the  high  water 
marks.  .'11  high  water  mark  elevations  contain  some-  inaccu¬ 
racies  in  reporting,  due  to  wave  action,  velocity  head, 
lack  of  a.  suitable  rcf^.rence,  etc.,  and  r  profile  mu.st  bo 
fitted  through  the  available  points  copsic’cring  river  slope, 
channel  sizes  and  overbank  flow  areas.  The  profiles  furni.shed 
provide  sufficient  data  for  use  as  rcference.s  for  flood  pl.-'in 
regulations.  The  individual  high  water  marks  arc  furnished 
to  provide  a  series  of  known  elevations  from  v.ihich  future 
flood  elevations  can  be  measured.  The  new  flood  clev-ptlons 
can  be  determined  by  simply  measuring  up  or  down  from  the 
known  high  water  mark.  The  elevations  from  the  high  water 
marks  can  also  be  transferred  to  any  nearby  propertv  to  d.vt.''rminc 
the  extent  and  depth  of  inundation  for  t'nat  flood.  Th.,'  .l:v.-tinns 
of  the  high  water  marks  arc  given  to  the  ncarc.st  hundredth  of 
.a  foot.  This  amount  of  precision  is  not  obtrinco  from  the 
original  high  water  descriptions  but  is  th^  actual  elevation 
of  the  shiner,  paint  mark,  etc,,  x.’hich.  -’-.rl  s  its  loc.-tion. 

This  permits  these  high  water  m.-’rl-s  to  be  us.d  r-s  additional 
bench  marks  in  subsequent  flood  plain  .eurvwy  work. 

225.  USE  OF  T'dE  DAT*. 

The  data  on  climatology  and  not.p'olc'  storms  provide 
general  information  on  the  causes  and  re.sults  of  past  floods. 

The  rating  curves  and  frequency  data  give  an  indication  of  the 
return  interval  of  various  flood  occurrences  and  thereby 
provide  a  basis  for  selection  of  t'-.e  r  pulatory  flood.  The 
flood  profiles  and  maps  of  Inundated  -'rer.e  can  be.  use.l  to 
establish  flood  plain  regulations  thrnu''hout  the  .study  area 
along  Cazenovia  Crock,  The  high  '-’atcr  marl-  elevations  and 
bench  marks  can  be  us.'d  to  doter-riine  pos.sihli.  flood  elevations 
at  any  property  or  prospect  i  v,?  dcvol  o'"'..  nt  withm  the  study 
area. 


A26.  AUT"nPIZATIOM 

This  flood  plain  information  report  h-c;  n  pr.;pared 
under  the  authority  granted  in  Section  I’Db,  Public  Law  ^6-645, 
as  amended,  (Flood  Control  Act  of  1''50)  .  The  tost  of  'ccticn 
206  stated  "(a)  That,  in  recognition  of  th.'  incrinslng  us 
and  development  of  the  flood  olains  of  the  rivuies  of  tl-^ 

United  .States  and  of  the  need  for  1  nf  orai.at  wip  on  flood  hazards 
to  serve  as  ~  guide  to  such  d.'V'.  1  onmea'.t  ,  .md  a.s  a  b.'.si.s  for 
•avoiding  future  f  1  oo:i  hazard.s  bv  r  '^ul.  t  1  fv',  r  f  us:  bv 
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/'26.  'UTVCI^ITATICN  (Cont'd) 


find  municipalities,  the  Secretary  of  the  Army,  througl'  the 
Chief  of  Engineers,  Department  of  the  rmy,  is  hereby  autho¬ 
rized  to  comoile  and  disseminate  information  on  floods  rnd 
flood  damages,  including  Identif ic-'tlon  of  areas  subject  to 
inundation  by  floods  of  various  magnitudes  and  frequencies, 
and  general  criteria  for  guidance  in  use  of  flood  plain  areas 
and  to  provide  engineering  advice  to  local  interests  for 
their  use  in  planning  to  ameliorate  the  flood  hazard: 
Provided,  thrt  the  necessary  surveys  and  studies  will  be 
made  and  such  information  and  advice  will  be  provided  for 
specific  localities  only  upon  the  request  of  a  State  or  a 
responsible  local  governmental  agency  and  upon  approval  by 
the  Chief  of  Engineers,  (b)  The  Secretary  of  the  /rmy  is 
hereby  authorized  to  allot,  from  any  appropriations,  here¬ 
after  made  for  flood  control,  sums  not  to  exceed  $2,500,000 
in  any  one  fiscal  year  for  the  completion  and  dissemination 
of  such  information.’- 
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DEPARTMENT  OF  PUBLIC  WORKS 

H.  DALE  BOSSERT,  P.  E.  —  C  O  M  M  I  S  S  I  O  N  E  R 

DIVISION  OF  DRAINAGE  AND  SANITATION 
CHARLES  C.  SPENCER,  P.  E.  —  DEPUTY  COMMISSIONER 
ROOM  711,  45  CHURCH  STREET  BUILDING,  BUPFALO  2,  N.Y. 
TSLSPHONC  TL  6>7I90,  EXTENSIONS  2S«  AND  390 

Novcmbcii  17*  1961 

District  ui'iciNeeR 
U.  S.  Armv  Corps  of  Encinccrs 
Foot  of  Briogc  Street 
Buffalo  7,  New  York 

Dear  Colonel  Hamerly: 

We  have  had  several  discussions  with  representatives  of  your  office  concerning 
flood  plain  information  studies  which  your  office  is  authorized  to  make  under 
Section  206  of  Public  Law  86-643.  We  feel  that  basic  studies  your  office  is 
authorized  to  make  under  this  law  would  be  very  helpful  to  Erie  County.  We 
have  secured  a  copy  of  Bulletin  £M  1165“2-111  dated  the  3'Isy  of  March  196I  sta¬ 
ting  that  local  agencies  may  make  an  application  to  the  District  Engineer  for 
flood  plain  studies  and  that  they  should  provide  certain  information.  At  the 

SUGGESTION  OF  Mr.  McKEE  IN  YOUR  OFFICE  WE  ARE  SENDING  THIS  APPLICATION  THROUGH 

New  York  State.  We  were  informed  today  by  the  Water  Resources  Board  that  Mr. 

Horace  Evans  of  the  State  Department  of  Public  Works  is  handling  applications 
OF  THIS  nature. 

Ti£  Erie  County  Drainage  Agency  was  established  by  the  Board  of  Supervisors  under 
ITEM  33.  Meeting  No.  4  of  that  body  on  December  27,  I960.  It  provided  that  the 
Drainage  Agency  should  have  the  powers  prescribed  in  Article  5“C  0^  the  County 
Law  and  such  other  powers  and  duties  as  the  Board  of  Supervisors  may  determine 

NECESSARY  to  CARRY  INTO  EFFECT  THE  PROVISIONS  OF  SAID  ARTICLE.  ThE  MEMBERSHIP 

OF  THE  Agency  consists  of  seven  (7)  persons,  at  least  three  (3)  of  whom  shall  be 
DULY  elected  members  of  the  Board  of  Supervisors,  one  (1)  of  whom  shall  be  the 
Commissioner  of  Planning,  and  three  (3)  op  whom  shall  be  citizens  of  the  United 
States  residing  in  Erie  County;  all  of  whom  shall  be  appointed  by  the  County 
Executive  of  Erie  County,  and  confirmed  by  the  Board  of  Supervisors.  A  copy  of 
Article  5  of  the  County  Law  is  attached  for  your  information. 

In  accordance  with  Section  II-D  of  EM  1165-2-111  we  assure  you  that  your  informa¬ 
tion  REPORT  WILL  be  PUBLICIZED  IN  THE  COMMUNITY  AND  AREA  CONCERNED  AND  THAT  COPIES 
WILL  BE  MADE  AVAILABLE  FOR  USE  OR  INSPECTION  BY  RESPONSIBLE  INTERESTED  PARTIES 
AND  INDIVIDUALS. 

Zoning  ano  other  regulatory,  development  and  planning  agencies  and  public  informa¬ 
tion  MEDIA,  WILL  BE  PROVIOCO  WITH  THE  FLOOC  PLAIN  INFORHATIOH  FOR  THEIR  GUIDANCE 
ANO  appropriate  action. 

Survey  markers,  monuments,  etc.  established  ih  any  Federal  surveys  undertaken  for 
Sec.  206  studies,  or  in  regular  surveys  in  the  area  concerned,  will  be  preserved 

AND  SAFECUAROEO. 

The  Drainage  Agency,  at  their  meeting  on  October  6,  196I,  resolved  to  make  an 
application  to  your  office  for  FLOOD  PLAIN  STUDIES  ON  TONAWAN0A,  ClLICOTT,  CSZENOVIA, 
Cayuga,  Buffalo  and  Smokes  Creeks.  Mr.  McKee  suooestco  a  separate  letter  on  each 

AlO 
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COUNTY  \ 
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/  .  .  ’ 


Col.  Leon  J.  Hamerly, 


EXHIBIT  A1 


Novcmdcr  17t  1961 
C.  Srcnccr  to  Coloncl  Hahcrlt 


CHECK  AND  THIS  LCTTCM,  THCRCrORC,  NCOUCSTS  THE  STUO I CS  ONCAZCNOVrA  CNCCK  TROH 

Cazcnovia  Street  in  the  City  op  Suppalo  to  the  vicinity  op  Mill  Road  in  the 
Town  op  West  Seneca. 

We  will  be  glao  to  discuss  this  application  purtner  with  The  Stats  or  New  York 

OR  WITH  YOUR  OPPICE  AT  ANY  TIME. 

Very  truly  yours • 


Charles  C.  Spencer,  P.  E., 
Deputy  Comhissioner 
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type  Of  GftGE 
O  NON  RECORDING 

•  RECORDING 
9  BOTH  TYPES 

O  FIRST  ORDER  STATION 

•  U.S.G.S  WATER  STAGE  RECORDER 


TV 
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GRAPH  LEGEND 


AVERAGE  MONTHLY  PRECIPITATION 
FOR  12  STATIONS 

AVERAGE  MONTHLY  PRECIPITATION 
AT  SOUTH  WALES  EMERY  PARK 

AVERAGE  MONTHLY  RUNOFF 
AT  EBENEZER 


INCHES 
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CAZENOVIA  CREEK,  NEW  YORK 

HYDROLOGIC  STATION 
AND  PRECIPITATION  MAP 


U.S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 


PLATE  A I 
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PLATE  A2 


PLATE  A3 


RECURRENCE  INTERVAL  IN  YEARS 


EXCEEDENCE  INTERVAL  IN  YEARS 


NOTES: 

1.  LOCATION  OF  REFERENCE  POINT  I  - 
UPSTREAM  SIDE  OF  CAZENOVIA  STREET 
BRIDGE. 

2.  LOCATION  OF  REFERENCE  POINT  2  - 
UPSTREAM  SIDE  OF  ORCHARD  PARK  ROAD 
BRIDGE. 

3.  LOCATION  OF  REFERENCE  POINT  3- 
U.S.G.S.  RECORDING  GAGE  UPSTREAM  SIDE 
OF  RIDGE  ROAD  BRIDGE 

4.  STAGE  FREQUENCY  CURVE  IS  BASED 
ON  DATA  COLLECTED  BEFORE  CHANNEL 
EXCAVATION  BY  THE  CITY  OF  BUFFALO, 
STAGES  WILL  BE  LESS  FREQUENT  IN 
THE  FUTURE. 


CAZENOVIA  CREEK,  NEW  YORK 

FREQUENCY 

CURVES 

U  S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 
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PLATE  A4 


DISCHARGE  IN  THOUSANDS  OF  CFS 


example:  0  POINT  OF  INTEREST 


4 


1.  DETERMINE  DRAINAGE  AREA  OF  BASIN  ABOVE  POINT  OF 
INTEREST.  (IN  THIS  EXAMPLE  A  =  50  SO.  Ml.) 

2.  ENTER  FIG.  o  WITH  50  SO.  Ml..  READ  Om,  3400  CFS. 

3.  ENTER  FIG.  b  AT  POINT  OF  INTEREST.  INTERPOLATE  FOR 
VALUE  OF  S.  0.17. 

4.  M  =  LOG  Om  =  3.531  . 

5.  LOG  013.9  %  =  M  +  S  =  3.701. 

6.  Oi3.9%  =  ANTILOG  (3.701)  =  5020  CFS. 

7.  LOG  084.1%  =  M  -  S  =  3.361  . 

8.  084.1%  -  ANTILOG  (3.361)  =  2300  CFS. 

9.  PLOT  0iS9%.  Om.  AND  084.i%  ON  LOGARITHMIC  PROBABILITY 
PAPER.  AS  SHOWN  BELOW.  Om  IS  PLOTTED  AT  50%  CHANCE 
OF  OCCURRENCE. 


PERCENT  CHANCE  OF  OCCURRENCE 

NOTE  :  EXCEEDENCE  INTERVAL  IN  YEARS  IS  DETERMINED  BY  DIVIDING  100  YEARS  BY 
PERCENT  CHANCE  OF  OCCURRENCE 


/ 


LINES  INDICA1 
LOCATIONS  Wn 
EOUAL  STAND/ 
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MEAN  ANNUAL  PEAK  DISCHARGE, 
Om  ,  IN  1000  CFS 


30  40  60  80  100  200 


DRAINAGE  AREA,  A,  IN  SO.  Ml. 


LAKE  ONTARIO 


FIG.b 


LINES  INDICATE 
LOCATIONS  WITH 
EQUAL  standard 
DEVIATION  ,  S 

CAZt\Ov  A  CP 
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vis. 


CAZENOVIA  CREEK,  NEW  YORK 

REGIONAL  GENERALIZED 
DISCHARGE  FREQUENCY  CURVES 

U. S  ARMY  ENGINEER  DISTRICT,  BUFFALO 


PLATE  A5 
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O«CH*K0C  IN  THOUSANOti  Of  CFS 


NOTES 

1  LOCATION  OF  REFERENCE  POINT  I  -  UPSTREAM  SIDE 
OF  CAZENOVIA  STREET  BRIDGE 

2  LOCATION  OF  REFERENCE  POINT  2  -  UPSTREAM  SIDE 
OF  ORCHARD  PARK  ROAD  BRIDGE 

3  LOCATION  OF  REFERENCE  POINT  3  -  U.S.G  S  RECORDING 
GAGE  UPSTREAM  SIDE  OF  RIDGE  ROAD  BRIDGE 

4  BASED  ON  EXISTING  CHANNEL  WHICH  INCLUDES 
IMPROVEMENTS  BY  THE  CITY  OF  BUFFALO 


CAZENOVIA  CREEK,  NEW  YORK 

STAGE -DISCHARGE 
CURVES 

us.  ARMY  ENGINEER  DISTRICT,  BUFFALO 


PLATE  A6 


